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PEEFACE. 



The object of the author, in this publication, is to aid the 
teacher in communicating instruction to his pupils, and in de- 
tecting any error which they may have made in the operation 
of the examples. 

Every instructor who has a large number of scholars under 
his care is aware that it is a great tax on his time, especially 
when in school, to examine the operation of many arithmetical 
questions ; whereas, by the aid of a Key, he may readily detect 
any mistake in the operation. Besides, amid the labors of the 
school-room, it is often very difficult for the most able arithmeti- 
cian to recollect, at the moment, all the principles involved in the 
solution of difficult questions ; but, by recurring to a Key, this 
difficulty will be obviated. 

The author would recommend to teachers never to point out 
directly to the pupil the method of solving a problem, nor perform 
the labor for him ; but suggest and explain such principles as will 
enable him to perform the question himself 

The answers to all the examples in the Arithmetic are inserted 

in the Key, for the convenience of those teachers who may prefer 

to use the edition of the Arithmetic which does not contain the 

answers. 

B. GKEENLEAF. 
Bbadfobd, Mass., September ^ 1867. 
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NUMERATION. 






1. (Art. 


40, p. 22.) 


29 


2. 




407 


8. 




23,007 


4. 




5,000,027 


5. 




7,205,005 


6. 




2,207,604,009 


7. 




105,909,308,201 


8. 


9,000,000,008,000,000,046 


9. 


15,000,000,000,031 ,000,017 


10. 


507,000,000,000,203,000,057,000,018 


11. 


9,000,000,000,000,000,047,007,002,000,392 


12. 15,000,000,000,000,000,000,000,000,010,127,026,320,426 


Not6. — 


The above is 


the French method. 








ADDITION. 






(Art. 47, p. 26.) 


^ 


17. 


30,530 


24. 300,000 


31. 


3,837,156 


18. 


31,643 


25. 264,088 


32. 


150 


19. 


26,798 


26. 357,477 


33. 


26,199 


20. 


28,578 


27. ^ 276,605 


34. 


264 


21. 


34,383 


28. ' 3,980,839 


35. 


4,801,393 


22. 


.29,340 


29. 4,183,478 


36. 


5,067,696 


23. 


283,649 
1# 


30. 31,881,050 


37. 


5,640,426 



t) 




KEy 


TO 






38. 


4,344,737 


42. 62,075 


46. 


119 


39. 


4,935,497 


43. 10,601 


47. 


$228 


40. 


1,937,678 


44. 11,087 


48. 


$ 37,443 


41. 


118,106 


45. $ 82 871 








(Art. 48, p. 28.) 




— 


2. 


296 


4. 25,976 


6. 


936,318 


3. 


1,832 


5. 643,322 


7. 


23,191,876 






SUBTRACTION. 




4. 


(Art. 52, p. 31.) 5,676 


24. 




408,881,883,715 


5. 


5,119 


25. 




61,475,423 


6. 


4,409 


26. 




999,999 


7. 


:^,589 


27. 




1 


8. 


48,447 


28. 




6,686,136 


.9. 


46,698 


29. 




760,702,380 


10. 


17,672 


30. 




31,309,891 


11. 


53,859 


31. 




.16,680,605 


12. 


411,001 


32. 




10,014,098,379 


13. 


426,944 


33. 




85 


14. 


6,202,102 


34. 




110 


15. 


799,081 


35. 




190 


16. 


1,439 


36. 




993,044 


17. 


92,690 


37. 




$11,810 


18. 


243,334 


38. 






19. 


617,441 


39. 




173 


20. 


900,981 


40. 




1,026 


21. 


98,999,080 


41. 




4,004 


22. 


' 788,889 


42. 




45 and 38 


23. 


9,393,239,896,461 


43. 




519,853,026 


1. 


(Art. 53, p. 33,) 138 


5. 




1,237,311 


2. 


525 dollars. 


6. 




2,500,000 


3. 


389 dollars. 


7. 




49,632 dollars. 


4. 


9,187 dollars. 


8. 




572,206 dollars. 



greenleaf's arithmetic. 



MULTIPLICATION. 



5. (Art. 


63, p. 40.) 3,156,492 


26. 


59,784 


6. 


6,172,835 


27. 


3,545,304 




1,979,796 


28. 


584,720,181,340 


8. 


30,316,704 


29. 


594,731,545 


9. 


16,294,896 


30. 


119,109,094,835 


10. 


22,204,188 


31. 


406,781,410,014 


11. 


45,005,091 


32. 


318,697,622,634 


12. 


•77,377,566 


33. 


230,896,467,247 


13. 


293,468,329 


34. 


137,260,338,494 


14. 


161,539,842 


35. 


213,255,462,816 


15. 


274,135,320 


36. 


395,018,272 


16. 


17,247,986,832 


37. 


70,136,114,040 


17. 


$26,645 


38. 


475,065,601,536 


18. 


$5,529 


39. 


20,406,081,008,060,402 


19. 


$2,779 


40. 


915,527,086,788,307 


20. 


$21,053 


41. 


454,115,186,861,492 


21. ^ 


13,505 


42.' 


12,032,109,124,168,023 


22. 


24,386 


43. 


81,000,108,000,036 


2?. 


$4,886 


44. 


52,370,625 


24. 


4,888 


45. 


114,972 


25. 


9,021 


46. 


29,657,416,470,704 




(Akt. 64, p. ' 


12.) 


2. 


252,801 


5. 


2,639,559,272 


O 


$11,025 


6. 


897,264 


4. 


2,784 








(Art. 64, p. 


43.) 


3. 


18,190 


8. 


63,126,063,000 


4. 


410,600 


9. 


3,720 


5. 


70,000,000 


10. 


$888,000 


6. 


9,594,000,000 


11. 


$2,050,000 


7. 


700,000,000 


12. 


2,850,000,000 
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9 



3. 



2 ' 
MX 16 

1% 
1 



= 32. 



CANCELLATION. 

(Art. 85, p. 55.) 

4 13 ^ 

^•" ?x&*x^x3x}J 
1^1 



4. 



X8 



10 

1 



=24. 



9. 



2 



= 22. 



1 5 g 
;?X^0XISX5_ 

% 9 

1 1 ^ 
15x!;?X^/?X^0 ^, 

""• {i^xwxa:0x2~'^""^^- 

1*5 S 

3:?x3:$xa0x5 

'• S0xi0X^X3~'^ *• 
2 



10. 



2 8 1 

03X3 
1 



= 16 cents. 



11. 5X1^ _ 35_ 



3X)t 



5 



?0X40 

3 ^ 



(2.) 
63013 X 17 

441091 



1071221 



(2.) 
6651 X 108 
53208 

718308 



(Art, 87, p. 57.) 

(3.) 
79245 X K) 
713205 

1505655' 

(Art. 88, p. 57.) 

(3.) 

111223 X 104 
_444892 

11567192 



(4.) • 
32067812 X 16 
192406872 

513084992 



(4.) 
2042 X 1009 

18378 



2060378 



tduLc.\ I \S. ^3.4-3? 






♦^ ^'^ *X , ^ 



'"( vT' A O III *-'v^ 



i ' 



* 
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greenleaf's arithmetic. 15 

4. 1519 4- 328 = 1847. 

5. 1963 — 199 = 1764 ; 1764 -4- 2 = 882, miles B travelled ; 

882 + 199 == 1081, miles A travelled. 

6. # 250 + 410 = $ 660 ; $ 4698 — 660 = $ 4038 : $ 4038 

-^ 3 =r^ $1346, George received ; $ 1346 + $250 = 
$1596, James received; $ 1346 + $ 410 = $ 1756, Ed- 
win received. 

7. $ 8463 ~ 217 = $ 39. 

8. 19 X 3 = 57 ; 684 ^ 57 = 12 weeks. 

9. 3808 -5- 224 = 17 men. 

10. $575X99 = 856925. 

11. 96 X 22 = 2112 j 63360 -r- 2112 = 30. 

12. 1101X13 = 14313. 



MISCELLANEOUS EXAMPLES. 
(Page 68.) 

1. 200 + 305 + 230 + 282 + 171 = 1188, Ans. 

2. $175 + $87 + $31 =$293; $38 + $12 = $50; $293 

— $ 50 = $ 243, Ans. 

3. 97 X 5 = « 485 ; 97 — 17 = 80; 80 X « = 8 640 ; 

$ 640^^ $ 485 = $ 155, gain, Ans. 

4. 3787 X 1728 = 6543936 cubic inches, Ans. 

5. 1756861b. 4- 987 = 1781b., Ans. 

6. 120 + 80 + 160 = 360 acres, Anis. 

7. $8395 -f- 365 = $ 23, Ans. 

8. 12x6 = 72; 12x12x6 = 864; J64 - 72 = 792, Ans. 

9. $7x8 = $56; $8x3=$24; $56 + $24 = $ 80, Ans. 

10. $ 31 + $ 45 = $ 76 ; 3952 ~ 76 = 52, Ans. 

11. 13 X 4 = 52, Ans. 

12. $ 250,000 -T- 500 = $ 500, Ans. 

13. 127 + 212 = 339 ; 500 — 339 = 161 ; $ 47 X 127 = 

$ 5969 ; $ 96 X 212 = $ 20352 ; $ 37 X 161 = 
$ 5957 ; $ 5969 + $ 20352 + $ 5957 = $ 32,278 ; $ 32,- 
278 — $ 17,876 = $ 14,402, Ans. 



iuc-\ I \S. ^3.4-32 



f 



aBSENLEAF'S ABITHHBTIG. 



17 





ADDITION. 






(Art. 108, p. 73.) . 


6. 


$ 1717.062 


3. 


$328,722 


7. 


$154,355 


4. 


$1805.847 


8. • 


$ 7.105 


5. 


$3320.675 




^ 




SUBTRACTION. 






(Art. 109, p. 74.) 


7. 


118.875 


3. 


$278,486 


8. 


$909.75 


4. 


$69,066 


9. 


$3.48 


5. 


$154,069 


10. 

• 


$2.36 


6. 


$2058.08 








MULTIPLICATION OP UNITED STATES MONEY. 




(Art. 110, p. 75,) 


[10. , 


$44,748 


2. 


$16.38 


11. 


$109.25 


3. 


$58.59 


12. 


$790.92 


4. 


$591.25 


13. 


$65.10 


5. 


$3,358 


14. 


' $142.02 


6. 


$249.28 


15. 


$48,222 


7. 


$1120.32 


16. 


$48910.95 


8. 


$358.28 


17. 


$67.16 


9. 


$102.69 


18. 


$70,664 


m 


DIVISION OF UNITED STATES MONEY. 




(Art. Ill, p. 77.) 


13. 


$8.75 


4. 


$ 1.625 


14. 


$2.28 


5. 


425 


15. 


47 


6. 


$3.89 


16. 


17 


7. 


$1.75 


17. 


691 


8. 


329 


18. 


$4.68 


9. 


$0.75 


19. 


$0.18 


10. 


$4.00 


20. 


$132.55 


11. 


144 


21. 


$1.12 


12. 


$0.06 
2* 
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PRACTICAL QUESTIONS 


BY ANALYSIS. 




(Art. 116, p. 79.) 


27. 


$60.17i 


2. 


$118.82 


28. 


$12467.25 


3. 


$7.24i 


30. 


$ 28.20 


4. 


$310.20 


31. 


$42.75 


5. 


$1126.931 


32. 


$9,035^ 


6. 


$4668595.00 


33. 


$771.65 


8. 


$ 120.661 


34. 


$283.12 J 


9. 


$105.00 35. 


$35.526J 


10. 


$72.68| 37. 


$0.13 


12. 


$3800.00 38. 


$4.16| 


13, 


$337.50 


89. 


$72.25 


14. 


$502.25 


40. 


$29.70 


15. 


$22.50 


41. 


$2.50 


16. 


$6996.00 


42. 


$ 0.22 


18. 


$190.00 


43. 


$0.20 


19. 


$3255.75 


45. 


152 


20. 


$103.35 


46. 


84 


21. 


$52.95 


47. 


362 


22. 


$129,525 


48. 


27 


24. 


$876,375 


49. 


50 


25. 


$472.50 


50. 


216 


26. 


$7.98 J 








BILLS. 






(Art. 122, p. 


83.) 


(1.) 


Jam£S Dow. 


(2.) 


Samuel Smith. 




$0.45x17= $7.65 




$0.98x13 — $12.74^ 




.37 X 19 = 7.03 




.15 X 16 = 2:40 




.46 X 16 = 7.36 




.13 X 36 = 4.68 




.87 X 13 = ll.Sl 




.9 X 47 = 4.23 




.63 X 9= 5.67 




.19 X 12 = 2.28 




.56 X 25 = 14.00 




.17 X 7— 1.19 




.31 X 17 — 5.27 




.61x13= 7.93 




.16 X 19 = 3.04 




$ 35.45 




$61.33 
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(3.) 



(5.) 



Wilson, Niles 

$6.00 X 2== 

5.00 X 3 = 

1.80 X 5 = 

.25 X 17 = 

.60 X 13 = 

.50 X 19 = 

.60 X 3 =: 

1.12ix 7 = 

.22 X 15 = 

15.00 X 5 = 

4.50 X 3 = 

1.50 X 5 = 

4.50 X 1 = 



&Co. 

$ 12.00 

15.00 

9.00 

4.25 

7.80 

9.50 

1.80 

7.87i 

3.30 

75.00 

13.50 

7.50 

4.50 



$ 171.02i 



Benjamin Treat. 

$25.50x37= $943.50 
16.17 X 41 = 662.97 
97.75 X 40 == 3910.00 

169.37 X 13 = 2201.81 



$ 7718.28 



(4.) Albert Crawford 

$5.25 Xl7 = 

1.62 X 29 = 

.17 X 60 = 

.27 X 49 = 

3.19 X 18 = 

2.75 X 27 = 

.61 X 75 = 

.75 X 36 =^ 

.18 X 49 = 

Or. 



(6.) 



Dr. 

89.26 
46.98 
10.20 
13.23 
57.42 
74.25 
45.75 
27.00 
8.82 





$372.90 


Cash, 


$ 83.00 


$ 30.00 X 3 


= 90.00 


4.00 X .7 


= 28.00 


2.00 X 4 


== 8.00 


1.75 X 5 


= 8.75 


2.25 X 7 


= 15.75 


Cash, 


= 60.00 


Draft, 


= 45.00 




$ 338.50 


Eemains due, $ 34.40 

• 


J. C. Porter. 




8.25 X 17 — 


$ 140.25 


.50 X 50 = 


25.00 


.08J X 140 - 


11.90 


.63 X 120 = 


75.60 



$ 252.75 



I 
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(7.) 

$6.25 X 97 = 

6.95 X 167 = 

6.07 X 87 = 

5.75 X 196 = 

7.25 X 275 = 

1.16 X 69 = 

.67 X 136 = 

.76 "X fe^ = 

1.37 X 169 = 

9.67 X T6 = 

69.70 X 89 == 

3.47 X 49 = 

Am't carried up, $ 



KEY 


TO 




John Cummings. 




$606.25 


A m't brought up $12811.36 


993.65 


1.^1 X 39 = 


62.79 


528.09 


.17 X 197 = 


33.49 


1127.00 


.69 X 86 = 


59.34 


1993.75 


1.17 X 78 — 


91.26 


80.04 


.85 X 187 — 


158.95 


91.12 


. 11.61 X 91 - 


1056.51 


51.68 


17.15 X 83 = 


1423.45 


231.53 


3.16 X 47 - 


148.52 


734.92 


18.15 X 35 = 


635.25 


6203.30 


9.47 X 47 = 


445.09 


170.03 


6.83 X 57 = 


389.31 


12811.36 


$17315.32 



LEDGER ACCOUNTS. 
(Art. 123, p. 87.) 

1. $ 461.97 2. $ 3165.60 

3, $4130.23 4. $21995.54 



REDUCTION OF COMPOUND NUMBERS. 

ENGLISH MONEY. 

(Art. 128, p. 90.) 
(3.) (4.) 

127£. 15s. 8d. 4)122672far. 

^Q 12 )30668d. 
2555s. 20)2555.-:. 8d.^ 
^ 127 £. 15s. 8d. 



30668d. 
4 

122672far. 



aREBNLEAf'S AEIIHMETIO. 
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(5.) 




(6.) 


28£. 19s. lid. 


3far. 


4)27839far. 


20 
579s. 




• 12)6959d. 3far. 
20)579s. lid. 


12 

6959d. 




28£. 19s. lid. 3far. 

1 


4 




• 


27839far. 






(7.) 




(8.) 


378£. 




12)90720d. 


20 

7560s. 
12 




20)75608. 
378£. 



90720d. 



AVOIRDUPOIS WEIGHT. 



(Art. 129, p. 91.) 



(1.) 165T. 13cwt. 3qr. 191b. 14oz. 
20 



3313cwt. 
4 



13255qr. 
25 



66284 
26511 

3313941b. 
16 

1988368 
331395 

5302318OZ. 



(2.) 16)5302318oz. 

25 )331394 1b. 14oz. 
4)13255qr. 191b. 
20)33 13cwt. 3qr. 



165T. 13cwt. 3qr. 191b. 14oz. 



22 



KEY TO 



(3.) 3T. 16cwt. 2qr. l81b. 
20 



76cwt. 
4 



(4.)*16)122688oz. 
25)76681b. 



306qr. 
25 



1638 
613 

76681b. 
16 



4)306qr. 181b. 

20)76cwt. 2qr. 

3T. 16cwt. 2qr. 181b. 



46008 
7668 

1226880Z. 

(5.) 2T. 17owt. 3qr. 161b. 15oz. 13dr. 
20 



57cwt. 
4 

231qr. 
25 



1161 
463 

. 57911b. 
16 

34751 
5792 

9267ioz. 

16 

556029 
92672 

1482749dr., Ans. 



(6.) 16 )1482749d r. 

16)92671oz. 13dr. 

25)57911b. 15qz. 

4)231qr. 161b. 



20)57cwt. 3qr. 
Ans. 2T. 17cwt. 3qr. 161b. 15oz. 13dr. 



(7.) 7T. 17cwt. 
20 

157cwt. 
4 



(8.) 19cwt. 3qr. 20Ib. 
4 



628qr. 
25 



3140 
1256 



79qi'. 

395 
160 

19951b. 
.09 . 



157001b. 

j07 

$1099.00, Ans. 



$ 179.55, Ans. 
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TROY WEIGHT. 




(Abt. 


130, p. 9i.) 


(1.) 281b. lloz. 12pwt. 15gr. 


• 


12 






347oz. 


(2.) 24)166863gr. 


20 




20)6952pwt. 15gr. 


6952pwt. 




12)347oz. 12pwt. 


24 




Atifi. 281b. lloz. 12pwt. 15gr. 


27813 






13905 

• 






166863gr., Anpi. 




s 


(3 ) 3lb. lOoz. 




(4.) 24)22080gr. 


12 




20)920pwt. 


46oz. 




12)46oz. 


20 




31b. lOoz., Ans. 


920pwt. 






24 






22080gr., Ans. 




/ 


* 

(5 ) 731b. lloz. 




(6.) .062)$ 1099.88 


12 




20)17740pwt. 


887oz. 




12)887oz. 


20 


• 


Ans. 731b. lloz. 


17740pwt. 






$.062 






35480 




• 


106440 






$1099.88, Ans. 




/ 
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KEY TO 




1 


(7.) 571b. 
12 


7oz. 


(8.) 191b. 6oz. 
12 


16pwt. 


1 

(9.) 131b. 9oz. 
12 


691oz. 




234oz. 


f 


165 


20.5931 




20 




1.3857 


20^3 
6219 




4696pwt. 
.93 


« 


1155 

-825 


3455 
1382 




$4367.28, Ans. 




1320 
495 


1381 








165 


S 14229.901^, Ans. 






$228.6405, Ans. 



^ APOTHECARIES' WEIGHT. 

(Art. 131, p. 93.) 

(1.) 23ife 9§ 05 29 13gr. 
12 

(2.) 20)136853gr. 



285 g 
8 




22805 
3 




68429 
20 




136853gr. 


, Ans. 


(3.) 23ft 
12 


* 


276§ 
8 




22083 
3 


• 


66249, Ans. 



3 )68429 
8)22805 
12)285§ 
Ans. 23ib 9S 05 29 13gr. 



(4.) 3)6624 9 
8 )2208 5" 
12)276g 



23ib, Ans. 



GKEENLBAF S ARITHMETIC. 



25 



5.) 47ft, Og 05 19 19gr. 


(7.) 1ft 


12 




12 


664§ (6.) 20)270759gr. 


12s 


8 


3)135379 19gr. 


8 


45123 


8)4512319 


963 


8 

135379 
20 

270759gr., Ans. 


12)5643 

Ans. 47ft> 05 03 
[19 19gr. 


3 

2889 
20 

5)5760gr. 

1152 
12^ 

$ 144.00 
1.80 

S 142.«0, Ana. 


AVOIRDUPOIS, TROY, AND APOTHECARIES' 


• WEIGHT 




COMPARED. 






(Art. 132, p. 91.) 




(l!) 131b. 60Z. (2.) 161b. 
7000 4374gr 12 


3oz. Ipwt. Igr, 


91000 6 


195oz. 




2625 2625gr. 


20 




5760)93625(161b. 


3901pwt. 


576 


24 




3602 


7000)93625(131b. 


3456 


7000 




1465 


23625 




12 


21000 




5760)17580(3oz. 


2625 




1728 


16 




300 


7000)42000(6oz. 


20 


42000 





6000 (Carried forward to p. 26.) 
3 



I 
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KBY TO- 




(Brought forward.) 

6760)6000(lpwt. 

5760 


240 
24 


> 


5760)5760(lgr. 
5760* 




(3.) 

31b. 8oz. lOpwt. 
12 


(4.) 
356dr. 

3 


44oz. 
20 


1068 
^20 


• 890pwt. 
24 

20)21360gr. 

3)1068 

356dr., AnB. 


24)21360 
20)890 
12)44oz. lOpwt. 
Ana. 31b. 8oz. lOpw 


(5.) 
21b. 8oz. 21b. 8oz. 

16 7000 437igr. 

,40oz. 14000 8 

2.40 3500 3500gr. 


(6.) 
121b. 121b. 
16 7000 
192oz. 24)84000gr. 
37J -20)3500pwt. 



$ 96.00 



20) 17500gr . 
8759 
.20 

$175 
96 



72.00 
70 



175oz. 
.40 



Ads. $ 2.00 loss. $ 70.00 



$ 79 gain, Ans. 
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LINEAR OR LONG MEASURR 

(Aet. J33, p. 96.) 
(1.) 96deg. 56ra. 7fur. 32rd. 12ft. 6m. 

(2.) 12)424320486iii. 



870 
581 
16 

6696m. 

8_ 

53575fur. 
40^ 

2143032rd. 

16i 

12858194 
2143033 

1071516 

35360040ft. 
12 ' 

Ans. 424320486in. 



16i)35 360040 ft. 6in. 

46 )2143032 rd. 12ft. 

8 )53575ft Lr. 32rd. 

69j .)6696m . 7fiir. 

Ans. 96deg. 56m. 7fur. 32rd. 
[12ft. 6iiL, Ans. 



(3.) 79m. 
8 

632fur. 
40 



25280rd. 

16^ 

417120ft., Ans. 



(4.) 16^)417120ft. 
40)25280rd. 
8)632fur. 
Ans. 79m. 



(5.) 396 
40 

15840rd. 
161 



95040 
15840 
7920 

261360ft. 
12 



3136320in., Ans. 



(6.) 12) 3136320m , 

16^)261360ft. 
^ 2^ 

33 )522720 



40)15 840rd. 



396ftir., Ans. 



5^8 




KEY TO 




(7.) SOmR. 




^ (8.) 12)1900800in. 


8 




16j)158400ft. 


240ftir; 




2 


2 


40 




33 


)316800 


9600rd. 






40)9600rd. 


16i 






8)240fur. 


57600 






30ms., Ans. 


9600 






# ^ 


4800 








158400ft. 






• 


12 








1900800in., 


Ans. 








CLOTH MEA8UKE. 






(Art. 131, p. 96.) 




(1.) 




(2.) 


(3.) 


17yd.3qr.2na. 


4)286na. 


365yd. Iqr. 3na. 


4 


4)71q 


r. 2na. 


4 


71 qr. 


17yd. 3qr. 2na., Ana. 


1461qr. 


4 






4 


286na., Ans. 


• 


» 


5847na., Ana. 


(4.) . 




(5.) 


(6.) 


4)5847na. 




71E.E. 4qr. 


4)1436na. 


4)1461qr. 3na. 




5 


5)359qr. 


365yd. Iqr. 3na., Ans. 


359qr. 
4 


Ans. 7 ARE. 4qr. 






^ * 
1436na., Ans. 
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(7.; 


(8.) 


47yd. 3qr. 
4 


31JE.E. 
5 


191qr. 
1.25 

1 


4)156qr. 
39 


955 


3 


382 


$117, Am. 


191 




$238.75, Ans. 




SUKl'ACE OR SQUARE MEASURE. 


(Art. 134, 


p. 97.) 


(1.) 57A. 3R. 27p. 21jd. 8ft. 


57in. 


^ (2.) 





231B, 144 )363331 893in . 
40 9)2523138ft. 21in. 



9267p. 30J)280348yd. 6ft. 
30| ^ £ 

278031 121) 1121392 

2316J 40)9267p. 85 -r- 4 = 21yd. 2ft. 36m. 



280347 fyds. 
9 

2523137|ft. 
144 


4)231R. 27p. 

57A. 3R. 27p. 21yd. 2ft. 36in. 

6 21 

Ans. 57 A. 3R. 27p. 21yd. 8ft. 57in. 


10092555 
10092553 
2523127 

108 


• 


363331893in., Ans. 


V 


3* 





30 



KEY TO 



(3.) 25A. (4.) 272J)1089000ft. 



lOOR. 
40 

4000p. 
2721 



1089 )4356000 



40)4000p. 
4)100R. 



8000 
28000 
8000 

1000 



25A., Ans. 



(5.) 365S. M. 
640 

14600 
2190 

233600A. 
160 



14016000 
2336 



Ans. 37376000sq. rd. 



1089000ft., Ans. 
(6.) 160)37376000 square rods. (7.) 144)12345678 



640)233600 acres. 


• 


^ 9)85733ft. 126 in. 


365 square 


1 miles. 


30i)9525yd. 8ft. 
40)314p. 26Jyd. 
4)7R. 34p. 
lA. 3R. 




lA. 


3R. 34p. 26iyd. 8ft. 126in. 
iyd. — 4ft. 72in. 




Ans. lA. 3R. 34p. 27yd. 4ft. 54in. 


(8.) 39A..2R. 16p. 




6336 polos. 


4 




272^ 


158R. 




12672 


40 




44352 


6336p. 
3.75 


- 


. 12672 
1584 


31680 




1724976 square feet. 


44352 




0.25 


19008 


8224880 


23760.00 




S449952 
431244.00 






23760.00 
$407,484,00, Ans. 
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SURVEYOR'S MEASURE. 

(1.) (Art. XSe, p. 98.) (2.) 

46m. Sftir. 5ch. 251. 100 )3715251 . 

_^ 10)37 15ch. 251. 



371ftir. 
10 



3715cli. 
100 

3715251., Abs. 

(3.) 
97m. 
8 

776fur. 
10 



8 )371ft ir. 5ch. 

46m. 3^. 
Ans. 46m. 3fur. 5ch. 251. 



(5.) (6.) 

1377sq. ch. $ 80 -f- 160 = $ 0.50. 

16 625)2,126,250 square links. 



7760ch. 
100 

7760001., Ans. 



8262 
1377 

40)22032 



3402sq. rd. 
0.50 



$1701.00, Ans. 



4)55011. 32p. 
137A. 2R. 
137 A. 2R 32p., Ans. 



CUBIC OR SOLID MEASURE. 

(1.) (Art. 137, p. 100.) (2.) 

29 cords. 1728) 6414336 cubic inches. 

J^ 128)3712 cubic feet. 

29 cords, Ans. 

(^) 
1728)1313l>80 cubic inches. 

40)760 feet. 

19 tons, Ans. 



232 


(3.) 


58 


19 toDis. 


29 


40 


3712ft. 


760ft. 


1728 


1728 


29696 


6080 


7424 


1520 


25984 


5320 


3712 


760 


Ans. 6414336in. 


1313280 cu 



82 



KEY TO 



(5.) 128 X 128 = 16384 cubic feet, Ans. 

(6.) 16384 -T- 128 = 128 cords, Ans. 

(7.) 4 X 40 X 7 = 1120 cubic feet, Ans. 

(8.) &650ft. -r- 128 = 67 cords, 74 cubic ftet, Ans. 

(9.) 17 X 11 X 9 = 1683 cubic feet, Ans. 





LIQUID OR . WINE 


MEASURE. 




(Art. 138, p. 


101.) 


(1.) 57T. 3hhd. 
4 


50gal. 3qt. 


(3.) 96hhd. 47gal. 2qt. 
63 


231hhd. 


(2.) 


295 


63 


2)116830 pints. 


580 


14603gal. 


4)58415qt. 


6095gal. 


4 

58415qt. 
2 

116830pt. 5 


63)14603gal. 3qt. 4 
4)231hhd. 50gal. ^43»2qt. 


57T. 3hhd. 
7T.3hhd.50gal.3qt., 


Ans ^^"^^P^- 
4 


(4.) 
4)195056 gills. 


195056 gills, Ans. 
(5.). 


2)48764pt. 




40hhd. 


4)24382qt. 




63 


63)6095gal. 2qt. 


120 


96hhd. 


47gal. 


240 


Ans. 96hhd. ' 


i7gal. 2qt. 


2520gal. 
4 


(6.) 2 
63 


126 
4 


10080qt. 
2 


126 
0.40 


504 
0.12 


20160pt. 
0.371 


$50.40 


$60.48 


141120 




50.40 


60480 




$ 10.08, Ans. 


10080 



$7560.00, Ans. 



I 
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BEER MEASURE. 

• (Art. 139, p. 1020 

(1.) 46 X 54 = 2484gal. ; 2484gal. + 49gal. = 2633gal.; 
2533 X 4 = 10132qt. ; 10132 X 2 = 20264pt., Ans. 

(2.) 20264 -T- 2 = 10132qt. ; 10132 ^ 4 = 2533gal. ; 2533 
-1- 54 = 46hhLd. 49gal., Ans. 

(3.) 368 X 54 = 19872gal. ; 19872 X 4 = 79488qt.; 79488 

X2 = 158976pt., Ans. 

(4.) 158976 -f- 2 = 79488qt.; 79488 -^ 4 = 19872gal. ; 
19872 — 54 = 3681ihd., Ans. 

(5.) 76 X 54 = 4104gal. ; 4104 X 0.29 = $ 1190.16, Ans. 

(6.) 47 X 54 = 2538gal. ; 2538gal. + 36gal. = 2574gal. ; 
2574 X 4 = 10296qt.; 10296 X 0.05 = $514.80, 
Ans. 

DRY MEASURE. 

(Art. 110, p. 103.) 

(1.) 35 X 4 = 140pk. ; 140pk. + 3pk. = 143pk. ; 143 X 8 
= 1144qt. ; 1144 X 2 = 2288pt., Ans. 

(2.) 2288 -S- 2 = 1144qt. ; 1144 -h 8 == 143pk. ; 143 -r 4 = 
35bu. 3pk., Ans. 

(3.) 676 X 36 = 24336bu. ; 24336 X 4 = 97344pk., Ans. 

(4.) 97344 -=- 4 = 24336bu. ; 24336 4- 36 = 676cli., Ans. 

(5.) 50x0.60 = $30.00; 50x5 = 250pk.; 250x0.15 
= S 37.50 ; $ 37.50 — $ 30.00 =4 7.50 gain, Ans. 

(6.) 96 X 0.42 = $40.32 ; 2304 ^ 32 = 72bu.; 72 X 0.45 
= $ 32.40 ; $ 4().32 — $ 32.40 = $ 7.92 loss, Ans. 



84 KEY TO 

DRY, LIQUXD, AND BEER MEASURE COMPARED. 

(Art. 141, p. 1©4.) 

'1.) 4hhd. 15gal. oeer == 231gal.; 231 X 282 = 65142; 
0514*2 -7-231 = 282gal. wine = 4hhd. 30gal., Ans. 

(2.) 4hhd. 30gal. = 282 wine gal.; 282x231 = 65142; 
65142 -r- 282 = 231 beer gal. = 4hhd. 15gal., Ans. 

(3.) 2820 X 4 = 11280qt. ; 11280 X 0.04 = $ 451.20 ; 2820 
X 282 = 795240 ; 795240 -r- 231 == 3442f fgal. wine 
measure; 3442*? X 4 = 13770^^qt. ; 13770?? X 0.06 
= $ 826.22?^ ; § 826.22f f — $.451.20 = $ 375.02f?, 
Ans. 

(4.) 2538 X 4 X 0.04 = $ 406.08 ; 2538 X 231 = 586278 ; 
586278 -h 282 = 2079 ; 2079 X 4 X 0.06 = $ 498.96 ; 
S 498.96 - $ 406.08 = $ 92.88 gain, Ans. 

(5.) 385 X 4.00 = $ 1540.00 ; 385bu. x 268f = 103488 ; 
103488-^231 r^ 448bu. ; 448 X 32 X 0.20 = 8 2867.- 
20 ; $ 2867.20 — $ 1540.00 = $ 1327.20 gain, Ans. 

(G.) 1000 X 1.05 = 8 1050.00 ; lOOObu. X 268| = 268800 ; 
268800 ^ 231 = 1163/^bu.; 1163/-j-\ 1.12 = 
$1303.27; $1303.27 - $1050.00 = $253.27 gain, 
Ans. 

(7.) 30 X 1728 == 51840 cubic inches; 51840 -^ 282 = 
183f?gal. ; 51840 -=- 268A = 192i^gal. ; 192& - 183J? 
= 932og''^l-» Ans. 

(8.) 365 X 4 X 0.05 = $ 73.00 ; 365 X 231 = 84315 ; 84315 
-T- 282 = 299gal. ; 299 X 4 X 0.05 = $ 59.80 ; $ 73.00 
— $ 59.80 = § 13.20, Aus. 
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TIME. 

(Art. 142, p. 106.) 

1.) 365da. 5h. 48mm. 49sec. (2.) 

24 60)31556929sec. 



1465 60)525948m. 49sec. 

730 ^ 24)8765h. 48m. 

^'^^^^' "seSda. 5h. 

60 



525948m. Ans. 365da. 51i. 48m. 49sec. 

60 



31556929sec., Ans. 

(3.) 2348jrs. + 1855jrs. = 4203yrB. ; 365da. 6h. = 31557600 
sec. ; 31557600sec. X 4203 = 132636592800sec., Ans. 

(4.) 31556929 seconds in a solar year ; therefore 74726807872 
■^ 31556929 = 2368 years, Ans. 

(5.) June 13da. +July 31 + August 31 -f- September 30 -f 
October 31 + November 30 -\- December 31 -j- January 
31 -j- February 16 + 365 + 365 = 974da. = 2 yrs. 
244da. , Ans. 

CIRCULAR MEASURE. 

(Art. lis, p. lOT.) 

(1.) 27S. 27°43' , (2.) 

30 60)50263' 



83t° 30 )837° 43 ' * 

60 * 27S. 27° 



50263', Ans. Ans. 27S. 27° 43'. 

(3.) 44 X 30 = 1320°; 1320°+ 18° = 1338°; 1338X 60 = 
80280'; 80280' -f 57' = 80337'; 80337 X 60 c=. 
4820220" ; 4820220" + 23" = 4820243", Ans. 

(4.) -4820243 -f-60 = 80837' 23" ; 80337 -f- 60 := 1338° 57'; 
1338 H- 30 = 44S. 18° ; 44S. 18° 57' 23", Ans. 

(5.) 360 X 00 = 21600' ; 21600 X 00 = 1296000, Ans. 

(6.) 1296000 -T- 60 = 21600' ; 21600 -r- 60 = 360°, Ana. 



36 KEY TO 

mSCELLANEOUS. 

(Art. mi, !>. 108.) 

(1.) 4x5 + 4 = 24; 24x2 + 1=49; 49x20 + 10 

= 990 ; 990 X 24 «= 23760 sheets, Ans. 
(2.) 23760 -7- 24 = 990qr. ; 990 -r- 20 = 49rm. lOqr. ; 49 -r- 

2 = 24bun. Inn. ; 24 -^ 5 = 4ba. 4biin. ; 4ba. 4bun. 

Inn. lOqr., Ans. 
' (3.) 10 X 8 + 6 = 86 ; 86 X 21i + 8 = 1857 ; 1857 X 
^ 14 = 259981bs. 
(4.) 25998-^14 = 1857; 1857 -f- 2U = 86 pigs 8 stone; 

86 -T- 8 r= 10 fother 6p. ; 10 fother 6 pigs 8 stone, Ans. 
(5.) 66 X 12 X 0.23 = $154.56, Ans. 
(6.) $22.00 -f- 200 = $0.11, Ans. 
(7.) 302 X 8 X 0.30 = $ 724.80, Ans. 
(8.) §4.00 ~ 100 = $0.04; 50.24 -^ .04 = 1256 pounds. 
(9.) 12 X 12 X 12 X $0,045 = $77.76. 
(10.) 56 X 2 = 1121b. ; 112 X 0.20 = §22.40; 1961b. -^ 2 

= 981b. ; 98 X 0.05 =- $4.90; $22.40 — $4.90 = 

$17.50, Ans. 

MISCELLANEOUS EXAMPLES IN REDUCTION. 

(Page 109.) 

(1.) 57 X 20 + 15 = 1155s.; 1155 X 12 = 13860d. ; 13860 

X 2 = 27720 half-pence, Ans. 
(2.) 59 X 12 = 708oz. ; 708 X 20 + 13 = 14173pwt. ; 

14173 X 24 + 15 = 340167gr., Ans. 
(3.) 340167-^24 = UlTSpwt. 15 gr.; 14173-- 20 = 708oz. 

13pwt. ; 708 -r- 12 = 591b. ; 591b. 13pwt. 15gr., Ans. 
(4.) 761 X 4 = 8044qr. ; 3044 -=- 5 = 608E.E. 4qr., Ans. 
(5.) 61 X 3 = 183qr. ; 183 -^ 4 = 45yd. 3qr., Ans. 
(6.) 63 X 4 = 252qt. ; 252 X 2 = 504pt. ; 504 -r- 3 = 168 

bottles, Ans. 
(7.) 2ft. 8in. = 32in. ; 15 X 8 X 40 X 16| X 12 == 950400in. ; 

950400 -r- 32 =•29700 times, Ans. 
(8.) 2oz. 12pwt. = 52pwt.; 51b. 2oz. 8p\vt. = 1248pwt.; 1248 

-7- 52 = 24 spoons, Ans. 
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(9.) 14ft. 9in. = 177in. ; 436 X 8 X 40 X 16J X 12 = 276- 

24960in. ; 27624960 -^ 177 = 156073^ times, Ans. 
(10.) 123 X 78 X 4 =: 38376 ears; 38376 -H 8 = 4797qt.; 

4797qt. -7- 8 = 599pk. 5qt. ; 699pk. -h 4 = 149bu. 8pk. 

5qt., Ans. 
(11.) 5yd. 2qr. 3na..= 91na.; 182 X 4 X 4 = 2912na.; 2912 

-r- 91 = 32 BTiits, Ans. 
(12.) 5pwt. lOgr. == 130gr. ; 3lb. loz. 2pwt. 2gr. = 17810gr. ; 

17810 -T- 130 = 137 rings, Ans. 
(18.) 18in. -7- 3 = 6in. ; 6in. X 4 = 24in. ; 56ft. X 60 = 

3360ft. ; 3360 X 144 = 483840in. ; 483840 -J- 24 = 

20160 shingles, Ans. 
(14.) 56x25 X 2 = 2800sq. ft. ; 2800 X = 16800 shin- 
gles, Ans. 
(15.) 22m. 3ftir. 17rd. =7177rd. ; 25000 X 320 = 8000000rd. ; 

8000000 -4- 7177 == 1114f ff^da., Ans. 
(16.) 71b. lOoz. = 122oz. ; 10cwt.3qr. 161b. = 10911b.; 1091. 

X 16 = 174560Z. ; 17456 H- 122 = 143^ weeks. Ana. 
(17.) 7 X 63 = 441gal. ; 441 X 4 = 1764qt. ; 1764 X 0.09 

= $ 158.76, Ans. 
(18.) 15 X 54 == 810gal. ; 810 X 4 = 3240qt. ; 3240 X 2 = 

6480pt. ; 6480 X 0.03 = $ 194.40, Ans. 
(19.) 73 X 32 = 2336qt. ; 2336 X 0.02 = $ 46.72, Ana. 
(20.) 29 X 57 = 1653yd. ; 1653 X 0.15 = $ 247.95, Ans. 
(21.) 120 X 4J X 4 = 2160 cubic feet ; $ 4.00 H- 128 = 

$ 0.03125 ; 0.03125 X 2160 = $ 67.50, Ans. 
(22.) 33 X 18 = 594sq. ft. ; 594 -i- 9 = 66sq. yd. ; $ 0.20 X 

66 = $ 13.20, Ans. 
(23.) 20 X 25 = 500 pills; 6 + 5 .+ 4 == 15gr. ; 500 X 15 = 

7500gr., Ans. 
(24.) 87 X 63 = 5481gal. ; 5481 X 0.33 = $ 1808.73, Ans. 
(25.) 128ft. ~ 2 = 64ft. ; 64 X 880 1= 56320oz. ; 128 X 480 

= 61440OZ. ; 56320oz. + 61440oz. = 117760oz. ; 117- 

760 4- 16 = 73601b., Ans. 
4. 
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(26.) 24 X 0.43 = $ 10.8:2 ; $ 1548.00 -H 10.32 == $ 150.00, 

Ans. 
(27.) From 1837 to 1857 there are 5 leap years, viz., 1840, 

1844, 1848, 1852, and 1856. Therefore, $ 10.00 X 5 

— $ 50.00 ; $ 200.00 — $ 50.00 = $ 150.00, Ans. 
(28.) 1,000,000 X 25f -= 25,800,000gr. ; .25,800,000 -5- 7000 

= 3685^1b., Ans. 
(29.) 188 X 0.50 = $ 94.00; 188gal. -f- 2 = 94gal.; 94 X 

231 = 21714 ; 21714 -^ 282 = 77gal. ; 77 X 4 = 

308qt. ; 308 X 0.12 J = $ 38.50 ; 94 X 4 = 376qt. ; 

376 X 0.14 =i $ 52.64 ; $ 52.64 + * 38.50 = $ 91.14 ; 

$ 94.00 - $ 91.14 = $ 2.86, Ans. 



ADDITION OF COMPOUND NUMBEBS. 

(Aet. 145, p. 112,) 

2. 324T. 15cwt. 2qr. 151b. 12oz. 9dr. 

3. 233cwt. Iqr. 61b. 4oz. 5dr. 

4. 2091b, 7oz. 15pwt. 8gr. 

5. 3851b. 7oz. 5pwt. lOgr. 

6. 183ft 6g 35 19 19gr. 

7. 246ft 105 35 29 2gr. 

8. 195deg. 55m. 5ftir. 24rd. 1ft. lin. 

9. 317m. 3fur. 18rd. 4yd. 2ft. 8m. 

10. 229yd. 3qr. 3na. IJin. 

11. 2513B.E. 3qr. 2na. Oin. 

12. 2038A. IR. 13p. 2ft. 95in. 

13. 317A OR. 24p. 13|ft. 

14. 160m. Oftir. Ich. Ip. 121. 

15. 194m. 6ftir. 9ch. Op. 121. 

16. 335T. 23ft. 1173m. 

17. 3780. 96ft. 1460in. 

18. 354tu. Ohhd. 30gal. Iqt 

19. 286hhd. 42gal. Iqt. Ipt 

20. 784hhi 24gal. 2qt. Opt. 
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21. 298bu. Opk. 4qt. Ipt. 

22. 128bu. 2pk. 7qt. 

23. 227j. 7m. 16da. 21h. 28min. 2sec. 

24. 240w. Ida. 23h. 33mm. 8eec. 

25. 5S. 10<' 35' 16". 

26. lis. 2^ 22^ 42". 

27. 20£. 17s. lOd. 

28. 51b. 9oz. 4pwt. 20gr. 

29. 7ib 105 33 19 4gr. 

30. 117cwt. Iqr. 221b. 

31. 175yd. 2qr. 2na. 

32. 1060m. 5ftir. 16rd. 5yd. 1ft. 

33. 688A. IE. 31p. 

34. 7S. 29<» 33' 56". 



SUBTRACTION OF COMPOUND NUMBERS. 

(Art. 146, p. 116.) 

1. 435£. 16s. 3d. 

2. 67£. 18s. 5|d. 

3. 435£. 15s. 94d. ' 

4. 51T. 18cwt. 2qr. 211b. 9oz. 8dr. 

5. 53cwt. 3qr. 201b. 14oz. 

6. 54lb. 4oz. 14pwt. 19gr. 

7. 381b. 7oz. 14pwt. 13gr. 

8. 52ft 6S 35 19 15gr. 

9. 5ft 55 05 19 17gr. 

10. 6m. 7fur. 38rd. 2ft. llin. 

11. 9deg. 4m. 5fur. 37rd. 4yd. 1ft;. 4m. 

12. 48yd. 2qr. 2na. IJin. 

13. 31E.E. 4qr. 2na. 

14. 38A. 2R. 5p. 264ft. 33in. 

15. 3A. IR. 38p. 18yd. 7ft. S6in. 

16. Im. 7ftir. Ich. 2p. 231. 

17. 12m. 6fur. 8oh. Op. 241 
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18. SOT. 37ft. 1620iii. 

19. 163C. 53ft. 1289in. 

20. 68tu. Ihhd. 53gal. 3qt. 

21. 577hhd. 52gal. 

22. 17ch. 35bu. 

23. 12bu. 3pk. 4qt. 

24. 4mo. 23(ia. 20h. 45mm. 428ec. 

25. 28y. Imo. 15da. 21h. 48mm. bseo, 

26. 9S. 2<' 56' 52 ". 

27. 28.27° 21' 54". 

28. 67A. Ord. 38p. 265ift. 

29. 99£. 16s. 5Jd. 

30. 24956m. 7ftir. 22rd. 15ft. 9m. 

31. 40. 50ft. 

32. 11yd. Iqr. 3na. 

33. 33cwt. 2q. 201b. 

34. 54gal. Oqt. Ipt. 

35. 6A. 2R. 32p. 

36. 12° ir 27". 

37. 86bu. Ipk. Oqt. Ipt. 

38. IT. 19ft. 1418in. 



MULTIPLICATION OF COMPOUND NUMBERS. 

(Art. 14T, p. 119.) 

2. 19£. 10s. 4d. 

3. 557T. 19cwt. Iqr. 111b. 15oz. 7dr. 

4. 391b. lOoz. 13pwt. 3gr. 

5. 2611b. lloz. Opwt. Ogr. 

6. 427ft log 05 29 14gr. 

7. 858deg. 44m. 4ftir. Ord. 7ft. Oin. 

8. 215m. 7ftir. 9ch. 3p. 11. 

9. 181A. 3R. lip. 6yd. 4ft. 41in. 

10. 57yd. 2qr. 3na. 

11. 123tu. 3hhd. 36gal. 3qt. 

12. 209hhd. 55gal. 3qt. Opt. Igi. 



f 
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13. 118bu. Ipk. 5qt. 

14. llOy. 343d. 3h. 41m. 128ec. 

15. 149deg. dm. 5fur. 13rd. 3yd. 1ft. 

16. 214A. 3R. 12p. 

17. 3d. 16h. 54m. 

18. 29bu. Op. Oqt. 

(Art. 148, p. 121.) 

2. 56T. 14owt. 3qr. 151b. 

3. 5£. 4b. 3d. 

4. 10£. Sb. 3d. 

5. 12£. 13b. Od. 

6. 1290£. 4s. Od. 

7. 321b. 9oz. 15pwt 

8. 746m. 5fur. 

9. 15« (y 0". 

10. 1275A. 2R. 16j). 22yd. 8ft. 82iii. 

11. 2y. 68d. 19h. 54m. 

(Art. 149. p. 122.) 

2. 891ihd. 52gal. 3qt. Ipt. 

3. 179bu. 3pk. 5qt Opt. Igi. 

4. 275ch. 19bu. 2pk. 

5. 23£. lis. 5jd. 

6. 3419A. 2R. 23p. 

7: 3375yd. 3qr. Ina. Ojin. 

8. 44hbd. 52^. 2qt. Ipt 

9. 6357m. 5fur. 14rd. lljft. 

10. 175gal. 2qt. Opt. 

11. 15T. 38ft. 1074in. 

12. 1320. 2ft. 

4# 



I 
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DIVISION OF COMPOUND NUMBERS. 

(Art. 150, p. 123.) 

2/2£. 8s. 9^d. 

3. 61T. 19cwt. 3qr. 171b. 15oz. 15dr. 

4. 71b. lloz. 14pwt. 15gr. 

5. 321b. 8oz. 17pwt. 12gr. 

6. 38fc log 55 29 14gr. 

7. 71deg. 38m. 2ftir. 13rd. 14ft. 4in. 

8. 17m. 7fur. 9ch. 3p. 231. 

9. 16A. 2R. 4p. 19jd. 7ft. 79in. 

10. 10yd. 3qr. 3na. 

11. 17tun. 2hhd. 50gal. Iqt. 

12. 29hlid. 61gal. 3qt. Ipt. 3gi. 

13. 19bu. 2pk. 7qt. Ipt. 

14. 13y. 316d. 15h. 27m. 39sec. 

15. 16deg. 39m. 3ftir. 39rd. 5yd. 2ft. 

16. 23A. 3R. 19jp. 

17. 7h. 24m. 30sec. 
] 8. 3bu. 2pk. 4qt. 

(Art. 161, p. 124.) 

2. 12cwt. 2qr. 111b. 

3. 0£. 5s. did. 

4. 0£. 9s. lid. 

5. 0£. lis. 6d. 

6. 13£. 88. 9^d. 

7. 3oz. 5pwu. 15gr. 

8. 24m. 7ftir. 4rd. 

9. 0« 15'. 

10. 39A. 3R. 17p. 30yd. 8ft. lOOin. 

11. 2d. 5h. 17m. 19sec. 

(Aet. 152, p. 126.) ^ 

2. 2hlid. 19gal Oqt. Ipt. 
3: 3bu. Ipk. 4qt. Ipt. Igi. 



r 
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4. 16ch. 7bu. 2pk. Oqt. Opt. 

5. 0£. 8s. 3id. 

6. 117A. 3R. 27p. 

7. 37yd. 3qr. 2na. 2in. 

8. 47gal. 3qt. Ipt. 

9. 17m. 3fur. 13rd. 14ft. 

10. 3gal. Iqt. Ipt. 

11. 37ft. 978in. 

12. 70. 98ft. 

13. 4T. 15owt. 2qr. lOjJIlb. 

14. 19m. 3ftir. 39rd. 13ft. 2ifm. 

15. 24A. 3R. 6f §p. 

16. 9A. IR. 19p. 139|fft. 

17. 13A.-0R..27p. 3yd. Oft. 4b^m. 



PRINCIPLES AND APPLICATIONS. 

(Art. 1585 p. ItJ.) 

(2.) (3.) 

y. no. d. J, too. d. 

1857 3 19 1857 5 12 

1 854 5 3 1856 9 26 

2 10 16 7 16 

(4.) (5.) 

y. mo. d. y. mo. d. 

1776 6 4 1799 11 14 

1620 11 22 1732 1 22 

155 6 12 67 9 22 



> 



(Art. 151, p. 128.) 
2. Prom Dec. to Feb. = 2 mo., 31 X 2 =« 62 days. 

For Nov. 14d., Feb. 12d., 16 + 12 = 28 

90 days. 
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3. From July to May = lOmo., 10 X 31 = 310 days. 
For June 13 days, 13 

323 
For Sept. Id., Nov. Id., Feb. 3d., April 1, _6 

317 days. 

4. From April to May = Imo., 30 days. 
For March 28 days, May 2 days,. 30 

60 days. 

5. From Dec. to April = 4mo., 4 X 31 = 124 days. 
For Nov. 27 days, April 3 days, 30 

154 
For Feb. 3 days, 3 

151 days. 

6. From Feb. to Dec. = 10 mo., 10 X 31 = 310 days. 
For Jan. 25 days, Dec. 10 days, 35 

345 
For Feb. 2 days, April 1, June 1, Sept. 1, Nov. 1, 6 

Ans. 339 days. 

(Abt. 155^ p. 129.) 

2. From April 2 to July 4 = 93 days. 
93 -r- 7 = 13 weeks, 2 days. 

2 days after Wednesday = Friday, Ans. 

3. From Jan. 1 to June 17 = 168 days. 
168 -7- 7 = 24 weeks. 

Tuesday, Ans. 

4. From Jan. 1 to Dec. 25 = 858 days. 
358 -^ 7 = 51 weeks, 1 day. 

1 day before Tuesday s= Monday, Ans. 
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5. From Nov. 4 to Feb. 1 = 89 days. 

89 -7- 7 = 12 weeks, 5 days , therefore February will oom- 
mence 5 days after Tuesday s= Sunday. If Suoday be 
the 1st day, Monday will be the 2nd and 9th days. 

6. From Dec. 20 to March 1 == 72 days, it being leap ^tar. 

90 — 72 = 18 days ; the note will therefore become 
due March 19. 91 -=- 7 = 13 weeks. As there is no re- 
mainder, and as the note was given on Thursday, it will be 
payable on Wednesday, March 19. 

Note. — In reckoning the interest on any note, it is not customary to 
charge interest on the day the note is paid, but it is reokoned on tha day 
it is given. 



DIFFERENCE OF LATITUDE. 
(Art. 157, p. 130.) 

2. Latitude of Quebec = 46« 48' N. 

Latitude of New Orleans = 29*> 57' N. 





DiiFerence of Latitude 


= 16^ 51', Ans. 


3. 


Latitude of Washington City 
Latitude of Cape Horn 


= 38° 53' N. 
-- 55° 58' S. 




• 

Difference of Latitude 


— 94° 51', Ans. 


4. 


Latitude of Valparaiso 
Latitude of San Francisco 


= 33° 2'S. 
— 37° 48' N. 




Difference of Tjatitude 


- 70° 50', Ans. 


5. 


Latitude of New York City 
Difference of Latitude N. 


= 40° 42' N. 
= 17° 33' N. 




Latitude of Havana 


— 23° 9' N., Ans. 


6. 


Latitude of Mobile 
Difference of Latitude 


30° 41' N. 
= 9° 15' 



Latitude of Philadelphia = 39° 56' N., Ans. 
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DIFFERENCE OF LONGITUDE. 

(Art. 159. p. 181.) 

2. Longitude of Washington City = 77° 16' W. 

Longitude of Paris = 2° 20' E. 





Difference of Longitude 


= 79° 36', Ans. 


3. 


Longitude of Cape Flattery 
Longitude of St. Croix River 

Difference of Longitude 


= 124° 43' W. 
— 67° 2' W. 

= 57° 41', Ans. 


4. 


Longitude of Sacramento City 
Longitude of Rialeigk 

Difference of Longitude 


= 120° 0' W. 
= 78°48'W. 

= 41° 12', Ans. 


5. 


Longitude of Fort Leavenworth 
Longitude of Hartford, Ct. 

Difference of Longitude 


— 94°44'W. 

— 72° 40' W. 

= 22° 4', Ans. 


6. 


Longitude of Honolulu 
Longitude of Canton 

860° — 27P 6' — 88° 54', Ans. 


= 157^ 52' W. 
— 113° 14' E. 

271° 6' 




LONGITUDE AND 


TIME. 




(Art. 160, p. 182.) 


2. 


Longitude of Galveston 


= 14° 43' 

4 




Difference of time 


= Oh. 58m. 52Bec, 
12h. Om. Oaeo 



12h. 58m. 52sec. 
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3. Longitude of Valparaiso 
Longitude of Home 



Difference of time 

Time at Rome 

4. Longitude of Jerusalem 
Longitude of Baltimore 



s=r 71* 


37' W. 


= 20*» 


SCK 


92* 


T 




4 


= 61i« 8m. 


28sec. 


IIL 15m. 


Os. A.M. 


= 5h. 23iii. 


28b. p. M. 


= 35« 


82' E. 


= 76'» 


37' W. 


112" 


y 




4 



Difference of time = 7h. 28m. 36sec. 

Time at Jerusalem = 9h. Om, Os. A. M. 

71i, 28m. 86b. A. M. 
Time at Baltimore = Ih. 81m. 24s. A. M., Aob. 

(Art. 161, p. 188.) 

(2.) 29m. ~ 4 == 7* 15' (3.) 2h. X 15 = 80* 

36sec. -T- 4 = 0*^ 9' 20m. -4- 4= 5* 

40sec. ^ 4 = _0*10' 

35*"l0' 

(5.) |3m. -i. 4 = 13* 15' 
SOsec. -i-jk = 0* 7' 30^ 

13* 22' 30" 









7° 


24' 


(4.) 


Ih. 


X15. 


= 1$» 


0' 


20sec. 


-i- 4 


= .O" 


5', 








15» 


5' 








75"» 


W 


« 






9(y 


15' W. 



(6.) Ih. X 15 = 15* 0- (7.) 7h. X 15 = 105* 0' 

37m. ^ 4= 9*15' 15m. H- 4= 3*' 45' 

12sec. -7- 4= 0* 3' 40sec.-f. 4 = 0* 10 ' 

Takelii^~W 108° 55' 

From 93° 5' 30* 0' 



68° 47' West 78* 55' West. 
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(8.) 41i. X 15 = 60<> (y 

44m. -T- 4 = 11« 0' 

32sec. -^ 4 =_0^ 

7P 8' 



MISCELLANEOUS EXAMPLES. 

(Page 134.) 

(1.) 57 650 000 (2.) 755 — 125 = 630 ; 630 -^ 2 = 315 ; 

263 517 496 315 -f 48 = 363 bushels in the second ; 

626 400 000 315 — 48 = 267 bushels in the third. 

100 000 000 (3.) 30 X 3 = 90 miles A travels. He has 

1 445 000 therefore travelled round the island three 

1 500 000 times. 30x5 = 150; 1504-30 = 5; 

33)1050 512496 B has travelled round the island five 

31 833 712^ times. A and B are therefore together. 

(4.) $1750 X 2 = $3500; $103 X 19 = $1957; $3500 + 

$ 1957 + $ 113 = $ 5570, Ans. 
(5.) 960 -^ 2 = 480; 480 -^ 12 = 40 ; 40 -j- 2 = 20 bushels 

each for those who left; 480 H- 8 = 60 ; 60 H- 2 = 30 ; 

30 + 20 = 50 bushels for each who remained. 
(6.) 652.00 -5- .50 = 1304 sheep, Ans. 
(7.) 27 X 18 = 486sq. ft. ; 486 h- 9 = 54yd. ; 54 x 2.25 

= $121.50, Ans. 
(8.) 365 X^ = 912Jli. ; 912Jh. X 20 = 18250h. in 20 

years; 18250 -H 12 = 1520da. lOh. = 4y. 60da. lOh., 

Ans. 
(9.) 7C. 76ft. 1671in. + 16C. 28ft. 56in. + 290. 127ft. lOOOin. 

+ 290. 10ft. 1216in. = 820. 115ft. 487in. ; 820. 115ft. 

487in. — 450. 96ft. Oin. =.370. 19ft. 487in., Ans. 
(10.) 42'' 21' + 1° 15'. = 43° 36'; 43° 36' — 10° 40' = 32« 

56', Ans. 
(11.) 20001b. X 2 = 40001b. ; 4000 — 54 = 74^ cubic feet, 

Ans. 
(13.) $ 295,300,000 -^ 250,000 == $ 1181.20 ; $ 295,300,000 ~ 

4 = $ 73,825,000, Ans. 
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(14.) 216 X 1728 = 373248m.; 373248 ~ 231 = 1615 J^gal. ; 
1615f I -T- 63 = 25hhd. 40?^gal., Ans. 

(15.) Ans. 11th day of May; 131st day of the year. 

(16.) 18T. 17cwt. 3qr. 201b. = 377951b. ; 37795 X 0.04 — 
$ 1511.80 ; 4T. 6cwt. Iqr. 141b. = 86391b. ; 8639 X 
0.05 = e 431.95 ; 7T. Icwt. 3qr. 101b. = 141851b. ; 
14185 X 0.06 == $ 851.10 ; 86391b. + 141851b. « 
228241b.; 377951b. - 228241b. = 149711b. ; 149711b. -5- 
4 = 3742|lb. ; 3742| X 0.06 = $ 224.56J ; 149711b. 
— 3742|lb. = 11228Jlb. ; 11228Jlb. -^ 2 = bQU^lh. ; 
5614J X 0.10 = $ 561.41J ; 5614J X 0.12 = 
i $673.69J; $ 673.69J ^ 2 = 8 336.84| ; $431.95 + 

$ 851.10 + $ 224Mi + $ 561.41^ + $ 336.84| -r 
$ 2405.87i ; $ 2405.87J - $ 1511.80 = $ 894.07i, -^Jw. 

(17.) 3m. 7fur. 29rd. 15ft. + 5m. Ofur. lOrd. 1 Jft. = 9m. ; 9m. 
X 6| =: 58]^m., the distance both travel each day; 
2691 -~ 58| = 46da., the number of days they travel 
before they meet. 46 days from the 1st of January, omit- 
ting 8 Sabbaths, as in duty bound, will be February 23d, 
1857, at 2h. 30min. P. M. Swift will have travelled 
1186m. 4fur. 22rd. 13ft. 6in. ; and Fleet 1504m. Sftur. 
17rd. 3ft. As January begins on Thursday, the 23d of 
February will be on Monday, Ans. 



EXAMPLES BY ANALYSIS. 

(Page 13».) 

(1.) $ 8.75 -5- 7 = $ 1.25 ; $ 1.25 X 20 = $ 25.00, Ans. 
(2.) I 85.00 ~ 5 = $ 17.00 ; $ 17.00 x 17 = $ 289.00, Ans. 
(3.) 1 0.75 -T- 3 = $ 0.25 ; $ 0.25 X 37 = $ 9.25, Ans. 
(4.) $ 1.92 -5- 4 = $ 0.48 ; $ 0.48 X 37 = $ 17.76, Ans. 
(5.) $ 1.08 -5- 12 = $ 0.09 ; $ 0.09 x 25 = $ 2.25, Ans. 
(6.) $63.00 -^9 = $7.00; $7.00x27 = $189.00, Ans. 
(7.) 20m. -J- 5 = 4m. ; 28 ^ 4 = 7h., Ans. 
(8.) 49 crackers -7-7 = 7 drackers ; 7 crackers X 19 = 133 
crackers, Ans. 

5 
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(9.) $20^5 = $4; 40 X 4 = $ 160.00, Ans. 
(10.) $ 0.36 -5- 3 = $ 0.12 ; $ 0.12 X 37 = $ 4.44, Ans. 
(11.) $ 0.72 -r- 9 = $ 0.08 ; $ 0.08 x 37 = $ 2.96, Ans. 
(12.) *2£. 17s. 5d. -h 52 = 0£. Is. IJd; 0£. Is. IJd. X 76 = 

4£. 3s. lid., Ans. 
(13.) 4£. 3s. lid. -5- 76 = 0£. is. 1 Jd. ; 0£. Is. IJd. X 52 = 

2£. 17s. 5d., Ans. 
(14.) 17m. 4far. 28rd. -J- 6 = 2m. 7fur. 18rd.; 2m. 7far. 18rd. 

X 100 == 293m. Ifur., Ans. 
(15.) 41bu. 3pk. 4qt. Ipt. -r- 7^ = 5bu. 3pk. 7qt. Ipt. ; 5bu. 3pk. 

7qt. Ipt. X 12c=71bu. 3pk. 2qt.; 71bu. 3pk. 2qt. X 7 

= 502bu. 2pk. 6qt., Ans. 
(16.) 39A. 2R. 5p. 8yd. 6ft. 108in. -r 8 = 4A. 3R. 30p. 20yd.; 

4A. 3R. 30p. 20yd. X 9 = 44A. IR. 35p. 28yd. 6ft. 

108in.; 44A. IR. 35p. 28yd. Oft. 108in. X 8 = 355 A. 

3R. 7p. 18yd. 2ft. 36m., Ans. 
(17.) 63gal. 3qt. -r- 4 = 15gal. 3qt. Ipt. 2gi. ; 15gal. 3qt. Ipt. 

2gi. X 37 = 589gal. 2qt. Ipt. 2gi., Ans. 
(18.) 5yd. 3qr. Ina. -^ 4 = 1yd. Iqr. S^na. ; 1yd. Iqr. 34na. X 

36 = 52yd. Iqr. Ina., Ans. 
(19.) IIT. 3cwt. 2qr. -^ 4 = 2T. 15cwt. 3qr. 121b. 8oz. ; 2T. 

15cwt. 3qr. 121b. 8oz. X 23 = 64T. 5cwt. Oqr. 121b. 8oz., 

Ans. 
(20.) 286da. 4h. 33min. >< 12 = 3434da. 6h. 36min., the time 

one man would dig it ; 3434da. 6h. 36min. -4- 72 = 47da. 

161i. 45min. 30sec., time 72 men would dig it, Ans. 
(21.) 27yd. Iqr. -5- 21 = 1yd. Iqr. Ona. If in; 1yd. Iqr. Ona. 

If in. X 11 = 14yd. Iqr. Ona. Of in., Ans. 
(22.) 174m. Ofur. 26rd. -r- 7 = 24m. 6fur. 38rd. ; 24m. 6fiir. 

38rd. X 10 = 248m. 5fur. 20rd., Ans. 
(23.) 4 X 60 = 240 pair ; $ 192.00 ^ 240 = $ 0.80 ; $ 192.00 

-^ 4 = $ 48.00 ; $ 48.00 x 25 = $ 1200.00, Ans. 
(24.) 3 A. 2R. 20p. 4- 4 = OA. 3R. 25p., cost of one hogshead ; 

OA. 3R. 25p. X 30 = 27 A. OR. 30p., Ans. 
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(25.) 20deg. 49m. 5far. 35rd. 5yd. Oft. Sin. -i- 9 = 2d^. 6m. 
7ftir. 6rd. 4yd. 1ft. llin. 

20deg. 49m. 5ftir. 35rd. 5yd. Oft. 3in. 

10 



207deg. 12 |m. 2fur. 


39rd. iyd. 


2ft. 


6in. 






iyd- 


1ft. 


6in. 


207deg. 12fm. 2far. 


39rd. 1yd. 


1ft. 


Oin. 




|m. — 6ftir. 


26rd. 3yd. 


2ft. 


Oin. 


207deg. 


13m. Iftir. 
FACT 


25rd. 5yd. 


Oft. 


Oin., Ans. 




'ORING. 




tr 


(Page 141.) 






(2.) 


(3.) 


(4.) 




(5.) 


3)105 


2)220 


2)936 




8)1958 


5)35 


2)110 


2)468 




3)651 


7)7 


11)55 


2)234 




7)217 


1 


5)5 


3)117 




81)81 


Ans. 3, 5, 7. 


1 


3)39 




1 


Anp 


L 2, 5, 11. 


13)13 

1 

Ans. 2, 3, 1 




Ann. 8, 7, 81. 






3. 




(6.) 


(7.) 






(8.) 


2)12462 


11)19987 


3)225 




8)485 2)540 


3)6231 


23)1817 


3)75 




5)145 2)270 


31)2077 


79)79 


5)25 




29 8)135 


67)67 


1 


5)5 




3)45 


1 Ans. 11, 23, 79. 1 




8)15 


Ana. 2, 8, 31, 67. 




Ans. 8, 5. 




5)5 
1 



yz 


KBT TO 






(9.) 2)960 


2)1568 


~ 


2)5824 


2)480 


2)784 




2)2912 


2)240 


2)392 


* 


2)1456 


2)120 


2)196 




2)728 


2)60 


2)98 




2)364 


2)30 


7)49 




2)182 


3)16 


7)7 




7)91 


5)5 


1 




13)13 


1 


Ans. 2. 




1 


(10.) 2)2340 


2)11934 ; 


3)12987 


3)14859 


2)1170 


3)5967 


3)4329 


3)4953 


3)585 


3)1989 


3)1443 


• 13)1651 


3)195 


3)668 


13)481 


127)127 


5)65 


18)221 


37)37 


1 


18)18 


17)17 


1 




1 


1 
(11.) 3)105 
5)35 

7)7 


Ans. 3, 


3,13. 




1 


Ans. 3, 


5,7. 



DIVISORS OR MEASURES. 
(Art. 194, p. 145.) 

•(2.) 72 = 2 X 2 X 2 X 3 X 3. 

(1,2,4,8 =2X2X4. 
• Divisors. ^ 3, 6, 12, 24 = (2 X 2 X 2) X 3. 

(9, 18, 36, 72 = (2 X 2 X 2) X (8 X 3). 

(3.) 105 = 3 X 5 X 7. 

Exponent of 3 is 1 -f- 1 = 2. 
Exponent of 5 is 1 4- I = 2. 
Exponent of 7 is 1 -f- 1 = 2. 
-2x^X2=8, the nxmibeT of dvnaoT^. 
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4. 1764 = 2X2X3X3X7X7. 

2 (the exponent of factor 2) + 1 = 3 ; 2 + 1 = 8; 2+1 = 
3; 3x3x3 = 27, Ans. 

6. 3528 = 2x2x2x3x3x7x7 = 

3 (the exponent of the factor 2) +1 = 4; 2 + 1 = 3; 2 + 

1 = 3; 4x3x3 = 36, Ans. 

6. 5880 = 2X2X2X3X5X7X7. 
3 + 1 = 4;' 1+1 = 2; 1 + 1 = 2; 2 + 1 = 3; 4x 

2 X 2 X 3 = 48, Ans. 



COMMON DIVISORS. 

(Abt. 198, p. 146.) 

2. 51 = 3 X 17. 

153 = 3 X 3 X 17. 
255 = 3x5x17. 

The prime factors which are common are 1, 3, 17. Their prod- 
ucts are found as in Art. 19l« 

Divisors 1, 3, 17, 51 = Ans. 1, 3, 17, 51. 

3. 180 = 2 X 2 X 3 X 3 X 5. 
360 = 2x2x2x3x3x5. 
2, 2, 3, 3, 5, are common. Hence, 

1, 2, 4, 

3, 6, 12 = (2x2) X 3. 
5, 10, 20 = (2 X 2) X 5. 
9, 18, 36 = (2 X 2) X (3 X 3). 
15, 80, 60 = (2 X 2) X (3 X 5). 
45, 90, 180 = (2 X 2) X (3 X 3 X 5). 
Ans. 1, 2, 3, 4, 5, 6, 9, 10, 12, 15, 18, 20, 80, 36, 45, 

[60, 90, 180. 

4. 2025 = 3X3X3X3X0X5. 
6075 = 3x3x3x3x3x5x5. 
8100 = 2X2X3X3X3X3X5X8. 

The factors 3x3x3x3x5x5 are common. 
The exponent of 3 is 4 -}- 1 = 5 ; the exponent of 5 is 2 -^ 
1 = 3; and 5 X 3 = 16, Ans. 

5* 



54 
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5. 4500 = 2x2x3x3x5x5x5. 
9000 = 2X2X2X3X3X5X5X5. 
The cxmmon prime factors are 2x2x3x3x5x5x5. 
Their exponents are 2 + 1 = 3; 2 + 1 = 3; 3 + 1 = 4; and 
3 X 3 X 4 = 36, Ana. 

(Art. 200, p. 148.) 

THE GREATEST COMMON DIVISOR OR MEASURE. 



2. 


56 


6. 


35 


10. 


15 


3. 


32 


7. 


1 


11. 


78 


4. 


57 


8. 


1 


12. 


4 acre lots 


5, 


1 


9. 


12 


13. 


6 biuhelB. 



LEAST COMMON MULTIPLE. 
(Art. 203, p. 151.) 

(2.) 3 1% 37 91 (3.) 3)9 14 30 35 47 



3x37x91 ==10101. 



5)3 
2)3 


14 10 35 
14 2 7 


47 
47 


7)3 


7 17 


47 



1 47 



47 X 3X7X2X5X3 = 29610, Ans. 



(4.) $ 10 18 20 I 24 (5.) 14 10 38 | 57 

14 1L 
14 X 57 = 798, Ans. 



3 5 
3 X 5 X 24 = 360, Ans. 



(6.) 20 36 48 I 50 
a 18 I 24 



(7.) U 1^ 35 45 I 100 

7 9 



3 X 24 X 50 = 3600, Ans. 7 X 9 X 100 = 6300, Ans. 

(8. ) m i00 300 400 I 575 

12 I 16 

3 
S X 16 X 575 = ^ims, ksA. 



gbbenlbaf's abithmbtic. 56 

(9.) a:^3^568 |9 

5 12 8 
5 X 8 X 9 = 360; 2520 -i- 360 = 7, Ans. 

(10.) 1$ U 36 20 48 1 126 

Ife 10 I 8 

5 
5 X 8 X 126 = 5040, Ana. 

(11.) ^ 10 | 12 (12.) 50 40 I 75 

5 It ^ 

5 X 12 = 60qt., Am. 8 X 75 = 600, Am. 



MISCELLANEOUS EXAMPLES. 

(Page 152.) 

(1.) 7)6174 (2.) 5 )5775 

7 )882 5 )1155 

7 )126 ^ 7 )231 

2)18 3)33 

3)9 ll)n. 

3)3 1 11, Ans. 

1 Ans. 3 times. 

(Z.) 3 )19929 (4.) 2 )2388 

7 )6643 7 )1169 

13)949 167)167 

73)^ 1 

1 

78 X 13 X 7 =» 6643,, Am. 



2838 -5- 2 = 1169 ) .^ 
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KEY TO 



(5.) 5)17385 







3^3477 








19)1159 






61)61 






1 






Am 3, 5, 19, 61. 


(6.) 


2)3000 


5x5x5x3x2 X 2 = 1500^ 






3)1500 


5x5x5x2x2x2 = 1000 


'Bins. 




5)500 


5X5X5X3X2 — 750^ 




2)100 


1, 2, 3 = Bags. 




2)50 


Ans. 




5)25 






5)5 


^ 




1 




(7.) 


136)152(1 


152 -^ 8 — 19 claws of ladies. 




136 


136 -7- 8 = 17 classes of gentlemen. 




16)136(8 Ans. 




128 


- 





8)16(2 
16 

8. The velocity of the hands of a clock is as the times in which 

they perform one revolution. The second-hand performs 
a revolution in 60 seconds, the minute-hand in 3600 
seconds, and t^he hour-hand in 43200 seconds. 

6 0)43200 3600 60 

60 ) 720 60 1 

12 11 

60 X 60 X 12 = 43200 seconds = 12 hours, Ans. 

9. Gh-eatest common divisor of 348, 372, 444, 492 = 12 ; 

348 -r- 12 = 29 rails ; 372 -5- 12 = 31 raUs ; 444 ^ 
12 = 37 rails; 492 -^ 12 = 41 rails ; 29 + 31 + 37 + 
41 = 138 rails ; 138 X 5 = ^^^ ^^^^ \ ^^^- -V ^in. = 
12£i;. 9in., iengih of eaoli rail, Asa. 



gbbenlbaf's akithmetic. 
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10. 3 A. 2R. Ip. = 561p. ; 5 A. 3R. 15p. = 985p. ; 8A. OIL 
29p. = 1309p. ; 12A. 3R. 17p. = 2067p. ; 15A. OR. 
31p. = 2431p.; 1309-5-187=7; 2057-5-187 = 11; 
187p. is therefore the common divisor, and each field 
will contain 187p. = 1A% OR. 27p., Ans. 

' 561)935(1 - 
561 







874)561(1 
374 








187)374(2 
374 




(11.) 


2772 = 
12 = 


= 2X2X8X3X7X11 
2X2X3 




12 X 


3= 36) 






12 X 


7 = 84 [ Ans. 






12 X 


11 = 132 ) 




(12.) 1 


J + l = 


= 4; 5+1 = 6; 7 
2)4 6 8 
2)2 3 4 
1^3 2 


+ 1=8 


<2X 


3x2 = 


= 24; 24—1 = 23 


days, An 



COMMON FRACTIONS. 

REDUCTION. 

(Art. 220, p. 156.) 



2. 


A 


5. 




A 


8. 


f 


11. 


%\ 


3. 


I 


6. 




h 


9. 


ill 


12. 


n% 


4. 


? 


7 

t • 




^ 


10. 


iWff 


IS. 


tSV 






(A. 


S.T. 221, p. 


157.) 






2. ,- 


lift 


5. 




Silt IS- 




125 


8. 


14, U 1 


6. 






"^ 


4. 




n?i 


7. 






9H\\ 







« 






KSi 


■ TO 






(Akt. 222, p. 157.) 


3. 


V 


7. 


ajft 


10. x^ 


4. 


nF 


8. 


*f 


11. a^j'-^ 


5. 


■^W* 


9. 


ii|?i 


12. aojgi 


6. 


¥ 




• 





13. 
14. 
15. 



i 



(Abt. 223, p. 158.) 

3'^6'^8''^12~ 1728 ~ 864' 

>{ 11 3 1 _ 11 A 
7^f^'*^5^l$~525' 
5 3 



fi ^ 6 8 11 _ 165 
°- 7^$^8'^l3~l456' 



c « 6 1 Itt 108 -. , 
1 



44 



10 



7 7 19!7 'i? 

7. jj X 151 X 5,7^ X 100 = jLxi|ixj^X-j^ = 



506730 ^,^„ 
[— gg— = 5758|f , Ans. 



1 1 

„ 3 ^ 11 11 » 

8- |X^X^=gg,Ans. 
1 8 

7 ^n ji$ 7.75 54.25 



4 9 17 oa_4 W 1$ 
9 X 17 X jg X «Jf — ^ X j^ X 7s X -R 



= gal., Ans. 



ml « 3 1 , 
11. 1X3X5 = 1. Ans. 



aREENLEAF'S ABITHMBTIC. 
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10 *^^ 9 vx^^sxW^W 108 

12. ^ X ^ X j-g X j-^ X y = T6 = $6.75, Am.. 



COMMON SENOMINATOBS. 



$ 



(Art. 226, p. 160.) 



•"• f5> 72> 72' tZ" 

3. ^a^a. i^ifi^. IMt. ftVo 

4 12 18 32 15 
^* 94» 84» 84' b4' 

"• 3(r8» ^8» 30d» 308" 

*• io» lo» eo> la* 

o- |IS> SSI' ^li^ IIJ* 

9- T^IT. 1^8. T^f. t5S- 

10- -ft"*, m. i«^ff. Hi- 
ll- li. i^*l5. U- 
12- HJ, it5. fit. Ns- 

13. IJg, 1*8, i§J. bW.- 

14. M8. its. iB' /A- 

15. i|,*6V.W.W. 



16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 



8.0 ••*« 

130< 13<» 



630* ISo* 630' 

iWi. TV.?r. I'oVr- 
lit. iff. ^V*". 
illl» iJl^» AV^' 

35$?. !^A. ^VsV. 

y . f s. f J. w. 

ft' Si' ITS' "J^. 

mih AWi. AWt' 

[AW*. iW/*. 
27. fVAPAm. AVA^ftW. 



ADDITION OF COMMON FRACTIONa 
(Abt. 228, p. 162.) 



3. 


3}?. 


11. 


1. 


18. 


mh 


4. 


^%^ 


12. 


3a. 


19. 


mu- 


5. 


It*- 


13. 


lAV 


20. 


45iie- 


a 


IH. 


14. 


«Hf. 


21. 


40 iV 


7. 


2*M- 


15. 


m- 


22. 


1068gJ. 


8.' 


2tf. 


16. 


6J- 


23. 


12f|i. 


9. 


2f|. 


17. 


ITA- 


24. 


13ii. 


10. 


2ilS. 
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KEY TO 



SUBTRACTION OF COMMON FRACTIONS 



(Art. 230, p. 185.) 



3. 




/t. 


11. 


^v 


19 




A- 


4. 




9 
19* 


12. 


T^'A- 


20. 




10^" 


5. 




if- 


13. 


sVo- 


21. 




1^- 


6. 




/«• 


14. 


it 


22. 




A- 


7. 




/. 


15. 


a- 


23. 




Vs- 


8. 




a?- 


16. 


m- 


24. 




m- 


9. 




.1 

4* 


17. 


e- 


25. 


• 


A- 


10. 




3*6- 


18. 


2%. 








• 




(Art 


. 231, p. 166.) 






2. 




26|. 


6. 


15JI?. 


10. 




773ft. 


3. 




Hi. 


7. 


16^. 


11. 


680ft. 


4. 


670/^. 


8. 


5f 


12. 




80|. 


5. 


868^1. 


9. 


18f. 


13. 


» 


31A. 






(Art 


'. iBi, p. 167.) 








(2.) 




(80 


(4.) 




18g = 


= 18?5 


73| = 


= 73|§ 67i 


= 67| 




9| = 


= m 


16 ii = 


= 16|8 16i 


= 16| 






8?|, Ans. 


56|8, Ans. 


50§, Ans. 




(5.) 




(6.) 


('•) 




29f| : 


= 29^ 


144| 


= 144|f 171 Jl = 


= i7iin 




15* 


= 15i¥r 


99} J 


- 99JI Ql^-. 


= mn 






l*^^, 


Ans. 


44|J, Ans. 


791 i. 


Ans. 




(8.) 




(9.) 


(10.) 




101| 


= lOllJ 


165 J: 


= 165A 77« 


= 77§S8 




m 


= 93p 




98J: 


= 98H 


im 


= 19M8 





8/tf, Am. , 



66 1 , Ans. 



67? f g, Ang. 
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(11.) (12.) (18.) 

84f2 = 84f5| 671^il = 67VAVs ITjf? = 17//AVr 
1%=15||*. 183|§ = 188t|S*f 8?«=J81||8|? 

692'g2,, Ans. 487iggJ5, Am. Aim. SJSJjJf 

• 

14. 63— Tj^r = 55T^gal., Ans. 

15. 30 — Si^g == 24/2- days, Ans. 

16 17| + 28^72 = 46/^ ; 144 — 46/^ = 97 J| lb, Ang. 

17. 34 — 97 = 24jyd., Ans. 

18. 40Xi2, =4{.f; 40X A=7A; 4}? + 7A = ll}||; 

40 — IIJIJ = 28j|y miles, Ans. 

19. I of B, square yard = ^ of 9 feet = 2] square feet. 1 yard 

= 3 feet ; ^ of 3 feet = 6 inches. 6 inches squared ■= 
36 square inches = J of a square foot. 2^ feet — I foot 
= 2 square feet, Ans. 



MISCELLANEOUS EXAMPLES IN ADDITION AND SUBTRACTION 

OF FRACTIONS. 

(Pagk 168 •) 
1. J,J,| = i, I, J; 6 + 4 + 7 = 17; 17 -r 8 = 2J, Ans. 

|| = $2/j,Ans. 

3. 20^^, 19^, 22iJfe =20i§, 19-|8, 22/o ; 20|g + 19ta + 223^ 

s= 62|J miles, Ans. 

4. 6i, 19|, 33 = 6|g, 19^6, 3JJ ; 6^8 + 19^§ + 3j J = 

3O2V ^l^S) -^Qs. 

51 1 3 5 • 3 _1» 5 _8 • 1 8 15 8 JL 

Ans. 
6. l-?-=|-§=>.; JXi=iV; H-A=A + i'a 
= r'^ = f; 1-f; J-| = i,Ans. 

7. lis, n = lis. 9| ; lis + 9t = 214 ; 31i, 21i = 31f, 

21 j ; 31| — 21| = 10 J yards, Ana. 
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8. 4?, 11, 2&i = i^\, 11, 26A : ^^i + 11 + 26^j = 41^ ; 

84g - 41^2 = 42ft, + 3t = 46H ; 4^ - 18^- = 
^m - 13ttl = 82|ft ; 32f f § + 8^ = 82§f| + 
3g^| =s 85f f^ gallons, Ans. 

9. 19J, 86 J, 33S = 19iJ, 86^, 33if = 19^1 + ^%\ + 

33iJ = 89^J; 89iJ - 71i = 89^1 - 71^ == 1^1 
yards, Ans. 

MULTIPLICATION OF COMMON FRACTIONS. 

(Art. 235, p. 171.) 

^ ,„ 5 12 5 60 „, . 

5. 12Xi^ = YXY=y = 8f, Ana. 

2 2 12 24 

6. ^ X 12 =y X Y = y = 3f Ans. 

1 
14 17 _W 1^5'_1 » 
' • 17 ^ 42 ~ i:? ^ ^j4 — 3' • 



3 19 57 . 
• 7 ^ 20 = 140' ^°*- 

- 4 6 24 
5 ^ 11 ~ 65' 

-» 7 ^11 77 . 
^"- 12 >< 16 - 192' ^"'• 

I, 8 4 82 . 

II. jlXy = ;^.An8. 

io 3 15 45 . 
^''- 4 ^16== 61"^' 

4 
16 11 10 11_44 

l7^ 12 ~ 17 ^ I? ~~ 51' ■^' 

3 



aRBBNLEAI''S ABITHMBTIO. 6S 



7 

5 

,, ,„ 4 13 4 52 _, ^ 

15. 13 X ^ = -j-Xy=y = 7f,An8. 

,. ,- 3 16 3 48 -,„ . 

16. 16x j9=y>^19 = I9='^*8.Am. 

4 11 4 44 

17. llx|=y x| = y = 6?,An8. 

7 
,_ 9 14 9 U 63 ,„, ^ 

5 
19. gXY = -g- = 16|,Anfl. 



„ 9 22 _0^ n 2 

^"- n X 27 ~n X 5^ =§• ^'^• 

1 3 

2 
4 18_4 I$_ 8 

• 9 -^^ 19 — 0^19 ~ 19' 
1 

1 2 
3 38_3 3$_2 

15 X 39~ 10 X 30 ~ 18' *• 
1 13 

7 9 7 7 

^^' g^n^iXTi^'iT"^"*- 



„ . 1 99 1 00 1 



64 KEY TO 

^' 7^11^24+ f^if ^w^ 'i r ^ *' 

" 8 [Ans. 

-it). 2^3X8'^ T~g^ 3^8 ^T~2i~^' 
27. lxY=^=«9i|,An8. 

„„ 9 37 833 '^^ 

28- 20 ^ T ="20 = *^^**' ^^• 

29. sxf Xj = $S5,Aiis, 



iin ifiiiis^iQxi 2426 543 1317818 

30. 161f J X 19H = -^ X 28" ~ ~"42"0~ ~ ^^^^^8. A-m. 

-, 3 „, 8 35 105 „, . 

31. ^x8| = ^X-4-=2g-=3|. Ans. 

00 9 ,^, 9 190 1710 ,,. , 

32. j^ X IT A = iQ X ^ j- = ^j^ = 15A. Aim. 

33.|-X71| = |x^=^ = 68H,Ans. 

0/3 „, 2 _ 3 37 fi 17 629 

84. ;jX9lX3XlT=jX J X 3 X y = -g-=78i, 

2 [Ana. 

3 96 

0= 9 ^ 11 „^ „ 7 M 0# 2016 
35.^X7Xi5X87A=j^XjXj^X^ = -5- = 

5 [408 2, Ans. 

36. 8x5 = f x5 = -9- = 68,Am. 

37. 12Xy = yXy=y = 8^Ans. 



gtreenleaf's arithmetic. 66 



6^ __ 15 ^ _ 90 
n "" f ^ ll ~ 11 



38. 15 X TT = -1- X TT = TT = 8/y, Ans. 



7^7 



2 
40. 35 X 10^ = -g- X y = -§f = 39^§, Ans. 

2 7 lS 29 7 47 9541 

41.^X7iX^Xll|=|xjXix-i==:^=49«J, 

2 [Am. 



2 3 ,7__2 9 3 17_918 

^X9XgX17 — ^XjX^Xy — 3^ 



.o 4 o. 4,,^, 4 83 ^ 37 12284 ^^,, 
43. -x8AX^X9J = -X jQXyXj = ^j§g-=252y^, 

[Ans. 
(Art. 286, p. 172.) 



(3.) 

7 ' 


(4.) 

H 

17 


(5.) 
13 


fx7= ^ 

7 X 8 = 5Q 


iXl7= 2| 
3 X 17 = 41 


? X 13 = 5f 
. 8 X 13 = 104 


60i 


43| 


109f 


(6.) 

13A 
37 


(7.) 

11? 

8 


(8.) 

7A 
6 


AX 37= 26fj 
37 X 13 = 481 


fX 8= 6f 
8 X 11 = 88 


AX 5= 2^ 
5 X 7 = 85 


507|^ 
6* 


94f 


$0.37^^ 
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(9.) (10.) (11.) 

23,7^ 8| 6| 

6 * _6_ _9_ 

/jX 6= 3i SX5= \\ 1X9= 3g 

6 X 23 = 138 8 X 5 = 40 " 9x6 = 54 

$14H $4i; $57| 

(12.) (13.) (14.) 

$6.37i -'3 4f 

12 11 1.75 

iXl2 = 6 §xll=~4i fXl.75=~65| 

12 X 6.37 = 76.44 11 X 9 = 99 1,75 X 4 = 700 

$76.50 $103^ |7.65g 

(15.) (16.) (17.) 

11 J llOf |3« 

7 9 5 

IX 7= 6J fx 9= 5| 4X5= Of 

7 X 11 = 77 9 X 10 = 90 5x3 = 15 
884 < 95§ |l5f 

(18.) (19.) ' 

$7.62J $8.37i 
15 40 



JX 16= 74 JX 40= 20 

15 X 7.62 = 114.30 40 X 8.87 = 334.80 

$114874 $835.00 



DIVISION OF COBIMOK FBACnONa 

(Akt. 289, p. 175.) 



7 7 17 

6. _4-18 = jjXYg = jgg,AnB. 

4 . 7_4 8_82 
Q"*"! — 9^7 — ^°' Ana. 
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7 18 11 198 

~IT ~ T ^ T ~ T" ~ ^' * 

. n 5 5 5 3 15 1 , 
27 ' 3 ~27 ^ 5 ~~ 135 ~ 9' 

,. 16 2 8 ,. , 

10. 21 "^ 3 ~ 7 '^ ■'^^* ^^• 

, 15 15 1 16 . 

11. ^2 -5- ^» =22 X gg =gjg. Ans. 



13. 15 -5- 128 = j^ X j^ =ggg, Ans. 

64 

. . 11 11 1 11 

14. 17 ^ «» - X7 X 98 = 1666' ^^• 

14 14 1 14 

^''- 23 ~ 23 -^ 19 ^^487' 

16. |^167=|xiJ7=^,Ai«. 

17 1^ ^Q_l^ 1 16 A 

18. jg -?. 15 = jg X j§ =225. Ans. 

1 27 17 

19. 27 -4- j= = y X y = 459, Ana. 

64 

20. 128^^ = ?^ Xy = 960, Am. 



„ -„ 11 98 17 1666 „. . . 
?1. 98 H- j;^= y X jj = yy = 151A. Am. 



t 
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22. 194-1| = 

23. 167 -hJI 

24. 49-l§ = 

iSd. \.0 "7" ^^ s 

15 



19 23 437 o, , , 

167 18 3006 „^, , 

49 29 1421 

TXI6 = -TB- = «««'^ 



15 15 

yxy 



225, Ana. 



o« 36 3 12 . ^ 
^^- 5l^l7 = T = ^'^^ 

97 ' 301~97'^ 31: "" 97 



= 3^^, Ans. 



5 . 8_5 9_45_15 
6~9""6 '^8"~48"'l6' 



11 



11 11 121 



29. z-R "^ TT— iT X 77- — =rpr^ = 1^^, Ans. 



15 



11 15 
4 



105 



8 _ 14 _ $ 17 _ 68 
'^"- 25 ' 17 — 25^W""175'^'^' 



r 



01 16 1 16 15 240 ,, . 
31- oT -^ T^ = 01 X -r = or = 11?"^J»- 



21 • 15 21 



21 



-„ 9 _^ 9 4 36 . 
^^- 25'^^* = 25Xn = 775"^- 

„„ _8^^164_£ 9 72 _ 

11 • 9 "" 11 ^ 148 ~ 1628 ~ 

20 

4 $0 !r 

34. llf -J- = = ^ X I = 20, Ans. 

1 



ii 

407 



> Ans. 



35 2U • 18* - ^®^ V ^ ~ ^^^ 
35. 2H^18f = ^.Xj5jj = g55 



= 1^8, Ans. 
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q« 17 3 . 9«xi 190^ 26 4940 . 

37. leirV -M4« = ^ X ^ = i^ = llx-Jfr. Aia. 

7 
«18 7 ^4_28. 3 8 _24 li$ S5_7 ,, . 

6 

100 7 
5 -3_400 £ i73_l!? *?? !l!»_700 
• 9 '^ " "~ 99 • 11 '*^ ^ ~" 77 ' ?0 ^ J^~ 10^ 

9 122 
, 350 . 
1 = 549'.'^'^ 

40 -1 Ti — ?2 -I 29 — 1^ 22 15 _1350 
17^ 17' 15^ 15 ' 17^154~2618~ 

r 675 . 
•■"^1309' 

7 5_2 2 2_4 2 4_2 2 ««-,._ 
41. 7 — 7 — 7; 3X1^-21; 7-2J-21; 21^ **''^^- 

[350; -4- 7 = $50, Ans. 

-10 1 1 222 41,4 7- 7 22 
. 3~'8'3'^3~9-3^9~9' 9~9'9'^ 

[^ = ^; ^ X 5000 = $158||, Ana. 



(Art. 240, p. 176.) 

2 ^l?£.i 

3,rem.2i; 2g=Y; \\s = i^: 3+f| = 8jf, Ana. 

8 ^llli 

2,rem.^; i^^ = ^»i; 2 + A=2i»j,Aiis. 

4 8)138 

l,rem.5|; 5|=ii,a; ^X8 = tf; 1+ |f =l|i,Aii8. 
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5. ®)1** 



6. 



7. 



2,rein.2f; 2l=i^; ^^e = ii; 2+ J5=2J3, Ans. 

9)37£ 

4, rem. If; 1?=-V^.: 4^^ 9 = ^3; 4 + |8=:4j3, Ans. 

11)96| 

8,rem.8§; 83=^?^; ;?f-^„ = §S; 84-§e=$8§|, 

^ [Ans. 



*8 ^)i^ 

• 20,rem.7^i; 7/r = !t; !tx. = li=5i; 20 + f^ 

[^20f^cwt., Ans. 

9. J X JLJ^=-L2.gfiA =15071 ; 1 2) 1507 g 

I25^m.7j; 7|=V; 
[Vx 12 ='ii; «125 + H = «125|i, Ans'. 

5,rem.l2j; 12f=i^; Vxis^tVIt; 5 + i<^j = 
5t%; T^'<»°»=«,8^=.65rf^; «5 + .65A = 

[$5.65i^, Ans. 

11. fof$l=^xi<>o=2-ytt;2p=.28f; $3-f .28*=3.28f ; 
15 )3.28f 
$0.21,rem.l3f; 13f=iV%; J^*^,, = ^VF = i!; 

[$ 0.21 + if = « 0.21 J? , Ans. 

" 12 )$3.75j 

$ .31,rem.33; 32 = J^; ^jf^x 12 = il =Yte; 

[$0.31 + 1^ = «0.31Vfe, Ans. 

1 9)375H 

19,rem.l4H; 14H = ¥6^; ¥b'^xi9 = §S|; 

[19 + §g J = 19g8| acres, Ans. 

REDUCTION OF COMPLEX FRACTIONa 

(Aet. 242, p. 178.) 
4. ^ = Y = VXf = ff = 6A,An8. 
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^- A = :^ = 2XtV = A.An8. 

^- ^ = J=rXT%r = fi = li,Aii8. 



'%. 



8 

T 



7. -^ = ii = f+Xi=H.An8. 



9. |:^f X! = i?> Ans, 

10. ? = i=f Xf = 24, Ans. 

3 i 

11. | = | = f Xj = '^ = ?,An8. 

12. M = :^ = j^Xi=-^i*=12|,Ans. 

T T 

13. i = i = iXA = ^ = 2V.AnB. 



^_^._3 2_6 



14. j^ = i = :rX F = c = lj. Ans. 



1= 3i iji 13^1 13 . 

l&. -g- = y = -j-X9=3g.AllS. 

,^ 118 ^4 35 5 175 25 . 
^°- 12t"~^~'8^63~~l89~27' 

7j J.a 



8' 



17 llt_V_70 5 1_350_50 
^' ~-T~"9">^59><7~37T7~58T'*^ 



io 9 7 5 5 175 ^., , 



3 9 '^ 3 '^ 1 27 



1 
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(Art. 24S, p. 179.) 

9 

1 28^-28^. '^-^''vl-^. 284-*^-28J» - 

10 

289 1 2 289__ 578_ 39i_^ 
To"' 3^7/^ 10 "~ 210~ **^' "^105"" -i^A' 

^2^_79 1 _ 79 79 _3^.'2+58 4. 
I^^Y><T05~210' ^+2l0-"'^^^' *^* + 

[SgZft = 6f^» Ans. 

1 — 1. 25 — ?1. _^ — Jf_ — i^ 11 _ 495 
• 9""9' *"" 8 * 94^3^ "" JLjfA — 1 ^ 1041 ""1041' 

ilL— Jii — 1?^ 5 _ 2140 1 21 
314| "" ^fl "" "9" ^ l573 "" I4l57 ' 9*^8 + 

495 2140 3 )0 8 1041 14157 
1041 + i4l57* 8 347 4719 

3 X 8 X 347 X 4719 = 39299832. 
39299832 

8 



1041 
14157 



4366648 x 1 = 4366648 



4912479 X 21 == 103162059 



B7752X 495= 18687240 



2776 X 2140 = 5940640 



132156587 
39299832 



muuu^ Am. 



49f JL|x_897 1 _397, 34g _ ^^ 173 
^- 97—^"" 8 ^97""776' 145-ft.~"-L^fft'~ 5 ^ 

11 1903 897 1903 847651 , 
1598 "" 7990 ' 776 7990 ~ 3100120' 
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7 

87|_i|4_3f$$ 8 8 

98^ "" if A ■*" ~9" ^^j^"^9' 



7. 
8 



2j~J~8'^Sr~8' 

7 
81^_y-^_$00 1 _7 . 

128 ~i^5."" 11 ^ISg'^ll' 



5 $ 3 5f _ 5 

jf XjjXjX jj — 33, Ans. 

3 
2 73_2 31_62_31 4 ... _4 125 

I- 55 ■" TT ' "6" ^ 100~ 600' 

4 91__364 ^ ^_783 364 10 _ 3640 
9 ^ 1 "" 9 ' 10 ^ 1 "~ 10 ' ~9 '^ 7§3 "" 7047* 

[Ans. 

MISCELLANEOtrS EXAMPLES IN MULTIPLICATION AND DIVISION 

OP FRACTIONS. 

(Page 179.) 

-. o. 17 ^, 123 123 123 _^ . 

1. 2? = y; 7^ = y^-; -^Xy=— = 17fADs. 

o Q, 41 ,^^^ 3280 3280 5 16400 16400 

2. 8i = ^; 4.68t = _; _Xjj = -^g^; -^ST 

[= $0.67f, Ans. 

• «^8 — -§-' i g — § 8 — 8' 8 '^8~-64 • 
2313 „ 2313 1 2313 ,o . , . 
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sJ'sS 3_165 ?_!£ 2_26 165 



26 165 _ 165 
[^ g- - -j^ X 26"-' 52" - ^^^' ^'^' 
2 

i_ i i_i_l 1_1 T ,l__ii_7 . 
5. I3 — A + g; g_^ — -Xg — ^; i+g— 14— g; 1 . 

7 16 6. 

1(5 — Y'^ 7~7' ^* 

^- ^+T5=ll + l^ = 12' 250 X 12 = 3000 ; 3000 - 

[23= $130^8, horse. 
250 X 11 = 2750 ; 2750 -h 23 = $119^3, chaise, 
/i X 130^ = i^Xm^ = H%^^^% 83j^jj, harness. 

7. $200x I = $150; «150 - $144=$6; $6x4 = 

[$ 24.00, Ans. 

15 V *5 2 25 . 225 -1-1 225 \/ 2 4^0 

[tW3» Ans. 

9. 13J X 25| = Hi X ^-2^ = -^W^ ; -^ -W^ -5- 23 = M^i3 
[-5- -V- ; ^W^ X A = ^Hl^ = 137H g bushels, Ans. 
^^ «, ^ « 553 553 j553 16 

10. 3ix95=jx^s^=w; -r-^-i6-=-rx^= 

[16 days, Ans. 

11. $0.90 -5- 4 = $0.22 J ; that is, he will receive \ more. 

12. ^ X 16} = ^/ X V- = ^h^ = 164/^ miles per day. 
164^ X 4 = 656 f miles in 4 days. 

164/^ X 10 = 1641J miles in 10 days. 

24h. — 16|h. = 7 Jh. ; 7^ X 2 = 14 J miles to deduct for 

drift in the night. 
164^ — 14J = 149^ J miles gained per day. 
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75 



3. 



4. 



149^§ X 10 = 1496^ miles gained in 10 days. 

656fm. + 1496^m. = 2153y\, miles' distance sailed in 14 days. 

2317im. — 215 3^0 m. = 164/^ miles remaining, which dis- 
tance will be sailed the last day ; therefore the boat will 
arrive at her port in 15 days, Ans. 

A PROPOSED NUMERATOR OR DENOMINATOR. 

(Art. 244, p. 181.) 

QA . 17 o 17 X 2 34 
34-17 = 2; ^^2 = 40'^^'- 

3? = V;9-^2T=i;^^*=2i'^- 



i 

6. 12^16=1; ^^|=H*,Ab8. 

7. 15-5 = 3; |^5=A.Ans. 



8. 2h-3=|; g^ 



^ ^ f = ^, Ans. 



2 



9. 35 -H 20 = If; 



^xi^=;;i,Ans. 



20xl| 



33J 
35 



10 ia-l.^X*-l- 67 _i. 1X4__^ 

10- i?-S' 3 X 4— 12'2"~*' 3 X4-12'^^- 



COMMON NUMEBATOR. 

(Art. 246, p. 182.) 
2. 24, the least common multiple of the numerators, = common 
numerator. 

^ of 9 = 27, new denominator, f = #f ^ 

^of7=42. " « ^ = ft iAns. 

^of4 = 32, " « } = ^ ^ '^^ 



^ofl = 28, " 



f=f 



F 
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10, the least common multiple of the numerators, = com- 
mon numerator. 

J^ of 8 = 16, new denominator, f = ^ ^ 

J^- of 2 = 4, " « \ =x^\ Ans. 

|gof7 = 7, " " -yi = -^) 

4. 4^, 6|, 6| = f I, ^, i^. . 

320, the least common multiple of numerators, = common 
numerator, 

^ of 15 = 75, new denominator, ff = ^^ ) 
^ of 5 = 50, " " % = %i \ Ans. 

• ^ of 8 = 48, " « ¥- = W ) 

From the above process, it is evident they will mdet in 320 
days. A will have gone round the island 75 times, and have 
travelled 75 X 50 = 3750 miles. B will have gone round the 
island 50 times, and have travelled 50 X 50 = 2500 miles. C 
will have gone round the island 48 times, and have travelled 
48 X 50 = 2400 miles. 



GREATEST COMMON DIVISOR OF FRACTIONS. 

(Akt. 248, p. 188.) 

2. Greatest common divisor of the numerators =r 4 ) 
Least common denominator of the fractions = 315 > 

3. 12g, 9£, 8i = i^, -^, 5^. 

Greatest common divisor of the numerators = 3 ) 
Least common denominator of the fractions = 8 ) 

Note. — | will divide each of the fractions, 12§, 9|, and 8^, without 
a remainder. 

4. Greatest common divisor of the numerators = 1 ) 
Least common denominator of the fractions = 60 ) 
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5. 8|, b^, 2^ = ^, ii, ?|. 

Greatest common divisor of the nimierators = 19 
Least common denominator of the fractions 



= 35l'^- 



6. 33f , mi, 70J = ^^ ^^ h^. 

Greatest common divisor of the numerators = 27 ^ ) \> 

= 3^ ? a 

Least common denominator of the fractions =8 ^ ) J» 

33j -^ 3g = 10 bags ; 67^ -J- 3| = 20 bags ; 70J -f- 3| = 

21 bags. 10 + 20 4- 21 = 51 bags, Ans. 

7. 73^, 88^*1, 139^?= -\if-, ^^^-, -lj?^. 

Greatest common divisor of numerators == 81 
• Least common denominator of the fractions = 11 
^ 4 ^^ -j- ±|p. = ii3^x; ^^x -5- ^1 =41 lots. 

81 -7- 11 = 7-^ acres, the size of each lot. 

LEAST COMMON MULTIPLE OF FRACTIONS. 

(Akt. 250, p. 184.) 
2. 4, 1, and f 

Least common mult, of the numerators = 24 . . 

Greatest com. div. of the denominators =1 

3. ^k, ih H = ?«. ¥. V- 

Least common mult, of the numerators = 63 - . 
Greatest com. div. of the denominators =4 ** 

Least common mult, of the numerators = 18 i o * 
Greatest com. div. of the denominators =1 * 

Note. — By this operation we find that 18 is the least whole number that 
can be diyided by the fractions | > f > and ^, without a remainder. 

&. 2J,4J,-9| = |, f,J^. 

Least common mult, of the numerators = 225 a 1 1 91 

Greatest com. div. of the denominators = 2 
2^-r-| = 50 sheep; 2.|a ^ j| = 25 calves; ^-J-^ 
= 12 yearlings. 
7* 
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6. 3^, 4f , bi = J, ^, V- 

80 ~ J- = 22f^ hours, the time A will go round the 
island. 80 -$- -\^ = 17^ hoars, the time B will go romid 
the island. 80 -r- ^^ = 15^ hours, the time C will go 
round the island. 

22^ 17f 1524 = -i?i>, ^^, ^. 
Least common mult, of 160, 120, B20 = 960 __ 
Greatest common divisor of 7, 7, 21 = 7 
In 137 if -r- 8 = 17f days, they will all meet at the point from 

which they started, 
^f ^ -r- ^^^ = 6 times, A will go round the island. 
A^a ^ 1^0. = 8 times, B will go round. 
^JL ^ s^o_ _, 9 times, C will go round. 

80 X 6 = 480 miles, A travels. 80 X 8 = 640 miles, B 
travels. ' 80 X 9 = 720 miles, C travels. 

7. 3^, 4g, 5^, = h ^g^ V- 

Least common multiple of 7, 35, 21 = 105 
Greatest common divisor of 2, 8, 4 = 2 ^' 

As 52J can be divided by each of the fractions 3J, 4§, 5^, it 
is certain that twice 52| = 105 may be divided by them; and 
no less whole number than this is a multiple of 52^. 

EEDUCnON OF DENOMINAXE FEACTIONS. 

(Art. 258, p. 185.) 

2- 13^(7 X ^ X J/ X t = mn = I. Ans. 
3. irIV X -S^ X ^°- X ¥■ = m = f. Ans. 
4- iAj X -S* X ! X f = im = I. Ans. 

5. jAir X t X ¥ X -yt =H»*= A. Ans. 
^' vrhsu X '^ X i X '^ => mi = |, Ans. 

- 1 5 4 2J_45_1 



8 __1_ ^ 8 40 16i 12 63860 4. 
' 110880 '*^l^T'^'l~^T~n0880~ 7"^^ 
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_J_w? ^ ^vl^ 12 _ 570240 _ 1 

• 38016 XiXiXiX 1 X I — 1140480 ~" 2' 

3 4 40 272J 144 _ 18817920 3 

* 25090560 XjXyX ^ X— — 25090560 "~4' 

[Ans. 
11- Wsjs X t'X ¥ X t = iiU = i» -^^• 
12. ^frr X 1 X ! X f = ^5* = ?> Ans. 

1 3651 24 60 _ 525960 __ 1 . 

4207680 ^ "T" ^ T ^ 1 "" 4207680 "" 8' ^^' 

14. 7A(r X t X ¥ X ¥ = mi = 2. Ans. 

(Akt. 254, p. 186.) 

4 1 1 1_1* 
5^?^12r^20'"1205* 

3. |X2?tX2^oXA = jFiiru = Wooy Ans. 

4. aXiXJXiV = 2A^» Ans. 

5- A X 1^ X 2^5 X 1 = rrtrro = srflio. Ans/ 

6- 2X2VXiX2\j = 8(^o» Ans. 

11 1 1__ 1 A 

^- 5>^24^4^5""225'^^- 

^1 1 ^ 1_ 1^_ 

8. y X Y2 X jgj X 4Q X ^— jjQggQ, Ans. 

1 J^ JL_ J_ 1 1_ 1 ^^ 

9. 2 X 12 X 16J X 40 X 8 X 3 — gg^^g, Ans. 

3 1 _L.vl. 1 — _— ^ A 

. 4 ^ 144 ^ 2724 ^ 40 ^ 4 "25090560' 

,, 5f 1 1 1 1 , 

11. gXjX^X4 = n52'^- 

9 

12. ? X i X i X i == ^fff. Ans. 
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111 1 1 

■^** 8 '*^ 60 ^ 24 ^ 3tt5J — 4207680' 

14. f X tV X 2^ X i = bAo. Ans. > 



(Aet. 255, p. 187.) 
(2.) (3.) (4.) 

g. d. s. d. qr. cwt. qr. lb. as. dr. 

10 28 00 10000 

7 7 ^7 



24)7 9)196 11)7 



Ans. 3i Ans. 21 9 IJ Ans. 2 13 10 2|^ 

(5.) (6.) (7.) 

lb. oz. dr. lb. oz. pwt. gr. ft> ^ '5 B gr. 

100 1000 10000 

4 8 4 



9)4 9)8 13)4 



Ans. 7 15 Ans. 10 13 8 Ans. 3 5 1 12^ 



(8.) 






(9.) 




(10.) 


E.E. qr. na. 


in. 


m. fur. 


rd. ft. 


in. 


fur. rd. ft in. 


10 





1 








10 



11 8 



9)5 .0 13)11 9)8 

Ans. 2 3 OJ Ans. 6 30 12 8^ Ans. 35 9 2 

(11.) (12.) (13.) 

A. R. p. yd. ft. in. p. ft. in. cord. ft. In. 

1000 100 10 

7 9 1 



13)7 17)9 13)1 



Ans. 2 6 4 5 127^^ Ans. 144 19^ Ans. 9 1462^^ 
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(14.) 


(15.) 


(16.) 


bd. gal. qL pL gil 


hhd. gaL 


y. da. h. m. aeo. 


10 


1 


10 


2 


7 


11 



19)2 9)7 23)11 



Ans. 6 2 10^ Aiis.42 Aub. 174 16 26 5,^ 

17 *7!A_ *7ii. 36 5 _ 180. 

(Asi. 256, p. 188.) 
„ 3x4 + 2 = 14 , . 
^- 12x4 =4g==^^'^- 

21 X 12 + 9 = 261; 261 X 4 + 1= 1045; ) 
**• 1045x3 + 1 I =8186 

28 X 12 X 4 X 3 = 4032 

[= I, Abb. 

2x25 + 13 = 63; 63x16 + 10 = 1018; 1 
1018 X 16 + 2 = 16290 ; 16290 X H+IO \ = 179200 

4 X 25 X 16 X 16 X 11 = 281600 

[= t^, Ans. 

7x16 + 1 = 113; 118X9+T = 1024_ 

• 16 X 16 X 9 = 2304 - *' ^^^ 

10 X 20 +13 = 213 ; 213 X 24 + 8 = 5120 _ . . 

• 12x20x24 = 5760""*' 

268t_1344 
^- 23r - ll55' '*^- 

2x4=8x2i + l = 19xl3 + 5 = 252_ 

4 X 4 X 2^ X 13 = 468 - "• 

2x4 + 3 = llx2i=242X4 + l = 100_ 
^- 5x4x2iX4 = 180 — *'^^- 

6x40+30=270xl6i+12=4467xl2+8) 
^"- = 58612 X 3 = 160836 X 18 + 12 J =^^f2!!? 

8 X 40 X 16i X 12 X 8 X 13 = 2471040 

[= \i, Ans. 
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.. 35xl6i + 9 = 586iXl2 + 2 = 7040_ 

^^- 40xl6iXl2 = 7y2()^^'^°^- 

2x40 + 6 = 86x30i + 4 = 2605ix9+5) .oqo«4«o 
■^2- =23454^x144+127=3377575x13+5 \ =43908480 

4 X 40 X 30 J X 9 X 144 X 13 = 81544320 

[= f^» '^^' 
144x 144 + 19=20755 X 17 +1 = 352836 _ ^ 
^'^' 272i X 144 X, 17 = 666468 "" ^' ^''^' 

9x1728 + 1462 = 17014x13 + 2= 2 21184 _ 

128 X 1728 X 13 = 2875392 "" ^' 

6x4 + 2 = 26x2+1 = 53x4 = 212x19+4= 4032 

63x4x2x4x19 = 38304 

[= -3%, Ans. 

^ lib. avoirdupois = 5760 grains 
^ • lib. troy =7000 grains ^ ^'' 

174 X 24 + 16 = 4192 X 60 + 26 = 251546X60-f 6 = 15092766X23 + 5 = 347138600 
17. 366iX 24X60X60X23 = 726824800 

[= ii, Ans. 
ADDITION OF DENOMINATE FRACTIONS. 

(Art. 257, p. 190.) 

(2.) (3.) 

cwt. qr. lb. qr. na. in. 

^7^ of a ton =12 2 22^^ f of a yd. =2 1 1/^ 
^J of a cwt. = 3 2t\ f of an E. E. = 2 1 j} 



Ans. 13 2 f of ' 


X qr. 


= 3 OgJ 
Ans. 3 3 1^15 


(4.) 






fur. rd. 


ft. 


in. 


^ of a mile =5 3 


10 


6 


^ofaftirlong= 12 


5 


m 


^ of a yard = 


1 


2 A 


5 15 


16 


9t^ = 


Ans. 5 16 





3^. 
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(5.) 

A. R. p. ft. in. 

^ of an A. = 2 34 77 113f 
§ofanA. =0 2 26 181 72 
}J of an A. = 3 28 155 82^ 

2~^1 9 141J 123^ = 
Ans. 2 1 9 142 87^ 

(6.) 

m. fur. rd. ft. in. 

18f miles = 18 3 17 2 ^ 
2m miles = 23 6 11 7 Of 
192ir miles = 19 15, 3 11 f 



Ans. 61 


2 


3 


13 ^ 




• 


(T.) 






(8.) 






gai. qt. pt. gi. 






d. 


h. 


m. 


^ of a gal. —0 3 1 IJ 




A 


of a week = 2 


4 


30 


^ of a hhd. =5100 




i 


of a day = 


4 


48 


Ans. 6 1 1^ 






Ans. -^2 


9 


18 


(9.) 






(10.) 






ft. 


in. 




rd. ft. in. 






J of a square foot = 


108 




11 16 5 






J of a foot square = 


36 




6 






Ans. 1 







11 16 11 = 












12 5 







SUBTRACTION OF DENOMINATE FRACTIONS. 



(Art. 258, p. 190.) 



(2.) 




qr. na. 


in. 


^E.E. =4 1 


U 


^ofayd. = l 


n 


Ans. 3 


^ 



(3.) 

fiir. rd. ft. in. 

f of a mile = 1 31 1 10 

T^^ of a fur. = 25 7 6 

1 5 lOJ 4 

Ans. 1 5 10 10 



84 


KEY TO 


(4.) 

m. Air. rd. ft. in. 

6 deg. == 49 3 9 8 7f 
f mile = 4 32 


(5.) 

B. p. yd. ft. in. 

^A. — 1 18 5 4 72 
1 rod = 13 ' 4 


Anfl. 48 6 17 8 7^ 


1 17 22^ 72 

i—2 36 

Ans. 1 17 22 2 108 


(6.) 

ft. in. 

^ cord = 115 345f 
Tft:Cord== 23 471,3^ 

Ans. 91 1602^1 


(7.) 

gaL qt pt. gi. 

^hhd. = 33 3 1 1^5 
tofT7^1ihd. = ff = 27 1 Off , 

Ans. 6 3 1^ 



(8.) 

m. Air. rd. ft. in. 

72m. =72 

^ of 72m. = 41 1 5 11 9f 

30 6 34 4J 2f 
i=6 



(9.) 

d. h. 

f year = 104 8 
1 week =32 


Ans. 30 

m. sec. 

34 17| 
40 

54 17+ 


6 


34 4 8f 
(10.) 

B. p. 

^A. = 1 18 


yd. ft. in. 

5 4 72 

72 


Ans. 101 5 


Ans. 1 18 


5 4 



MISCELLANEOUS EXAMPLES IN FRACTIONS. 

(Pagb 190.) 

1. 17A = W; 4}=^; WX^^ = HP = 82^ miles 

= 82m. 4fiir. 8rd. 1ft. 4in., Ans. • 

2. 29^ = 5fi^; 5^ X W = ^^^ = 872,^ poles = 
^ 5A. IR. 32^p. ; T^p. = 141ft. 109min., Ans. 

3. 17i = V; 7^ = ii; H = ^; VXHX¥ = ^^^W^ 

= 578ff J feet ; 578|^ -^ 128 = 4 cords 66^^ cubic 
feet, Ans. 

4. 19J « -4A; 6i « ^; -LfA X V = HF = $134.15^, 

Ans. 
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$28387.06^, Ans. 

6.'17^ = JA¥' 4.75 = 4.p; Yi¥XH^ = ^^ft^ = 
. $ 81.56^, Ans. 

7. 1670^7^ = ^^; 12f = V; ^^ X V = J-»^S^j^ = 

$ 212.99-Jf , Ans. 

8. 28-A=^; llf = V^ iy^ XV =^^=$333.27^3^, 

Ans. 

= $655.20^, Ans. 

10. I X ^^ = 4^^ = $5.03^, Ans. 

11. 139f = a^i ; 38| = if 4. ; ^i x -Lf 4. = laf^a = 

6415^ poles = 33A. 3R. 15^f p., Ans. 

12. 11? =-^; ^8. x-ij^ = ap; fija X i = -V^- = 19i feet, 

Ans. 

13. 183 :^ i|x ; 48.i5f = J^^ ; -i^f ^a X tIt = ^*^#^ 

= $2.62^, Ans. 
•14. 98J = X9a ; x|jL X ^^ = Bi = « l-^6iif , Ans. 

15. 8f = J^ ; 1^ X J = }| = $1,644, ^ns. 

16. 11 X 63 = 693; 693 + 17J = 710^ = ^^^; 19} = :^j 

JLi^ X ^ = J^-i-V^ = $ 140.32^, Ans. 

17. 63 X 4 X 2 = 504pts. ; If = i ; ^^ X t = ^5.= 288 

bottles, Ans. 

18. 18^=.= ^; 10^ = 0^; 7ii=|^; ^^xWX?§ 

= 23.^^^^ = 1532^^ ; 1532t%9^ -^ 128 = 11 cords, 
124y8^^ cubic feet, Ans. 

19. 6J. = Y ; 65f = ^|5 ; Y X ^F = -^"W^ = $4.52^, 

Ans. 

20.8} = ^; 5^7^ = ^^; 3 = |; 5/X?JXf = ^£F = 

1463^5 ^®®*» -^'^• 
21. 46j^='^-; 17J = ^^; ^ x ¥ = ^W^ = S12/j 

feet, Ans. 

8 



^ 



86 KEY TO 

22. 2T^r + 3jV = 5^; S^Xf = llj 11x5^ = 60^; 2^ 

+ 14f f = 75^ ; 75^1 X{= 527f f feet, Ans. 
5A = f|; 2T^ = ff; 3^=fJ; ffXffXffXi = 
^ f j |§g = 286f^f cubic feet, second Ans. 

23. 12 + llj = 23i ; 23^x2 = 47; 47x7^ = 352^; 12 

X Hi = 138 ; 352i + 138 = 490J ; 490^ X -021 = 
$ 13.48 J, Ans. 

24. 14J = ^; 10i = V; 16i = ^; ^X¥ = ^ = 

2394; VX^=^^^ = 1694; 239J + 169| = 
408§; 408f X 2 = 816| ; 816| + 12 = 828| ; 828| 
X3x4ix2=$ 223.76i, Ana. 
2.5. U^ = :t{^; m^W' H = ^' 2150f=Aiipi; j7^ 

XiiX^-X^'^X r^2 = '¥i ¥a% ¥° = 294^1 
bushels, Ans. 

26. 10 X 8 X ^ = 480 ; 8 X 8 X 8 = 512 ; 512 — 480 = 32 

feet, Ans. 

27. 7J X 6 X 5i = ^ X f X V- = ^^ = 247^ cubic feet. 

9Jx4ix5i=^Xf X^ = ^^^^235J; 247^ 
-235j = 12f; 1728x121 = 21384; 21384 — 231 
= 92^ gallons, Ans. 

The first cistern will contain 92|^ most gallons. 

28. 31rd. 13^ft., 41rd. l^ft., 38rd. 0|ft., 45rd. 12/^ft; = 
524fft., 678fft., 627ift., 755^ ft. = 

' 2624 3392 3136 3776 



The greatest common divisor of 2624, 3392, 313673776, is = 64 
The greatest common multiple of 5, 5, 5, 5, is =5 

Therefore ^^ will divide each of the fractions without a 

remainder; thus ^^^^-4-^ = 41; ^^-^4-6^ = 53; 

iu^-r--V^ = 49; iLZgLfi -1- £^ = 69. The number of 

rails will therefore be 41 + 53 + 49 + 59 = 202 ; 202 

X 4 = 808 rails. 
64 -i- 5 = 12f ; 12f + ^ = 18 J feet, length of the rails, Ans, 
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29. 1. 1, f = ih ii n- 

Least common multiple of the numerators = 1680 

Greatest common divisor of the denominators = 56 

We therefore find that 30 is the least whole number that can 
be divided by |^, J, or ^, without a remainder. 

30. 100 -J- 30 == 3i times. 

31. 31A. 3R. 6p. = 5086p. ; 39A. 2R. 37ip. = 6357ip. 



5086 



X 2 = 10172 4 , 



6357i X 2 = 12715 5' 

32. 68 x$^H = $538.33J, Ans. 

33. 8| X $42f = $369.20, Ans. 

34. g^=0, Ans. 

35. 20 X 15 = 300ft., contents of the upper part of the room. 
20 + 15 = 35 ; 35 X 2 = 70ft., length round the room. 
70 X 8^ = 595 feet, contents of the upright cdiling of the 

room. 

2 X 7 X i5 = 42ft., contents of the doors. 

4 X ^i X ^3 = 73Jft., contents of the windows. 

70 — 6 = 64 ; 64 X § = 42§ft., contents of the mop- 
boards. 

NoTK. — We deduct 6 feet for the two doors. 

• 595 + 300 = 895 ; 42 + 73^ + 42| = 158. 

895 - 158 = 737ft. ; 737 -f- 9 = 81f square yards. 
81| X 6J == i|x X ^ = ^s^ = «5.11f|, for plaster- 
ing. 
595 — 158 = 437ft. ; 437 -r- 9 = 48| square yards. 
48^ X .09 = $ 4.37, for papering. 

48f X3 = 145§ = 4^^; 2f = J^^; Ap -h J^ = M^ X 

[ ^ == 2.^^^ = $2.80^, for paper, Ans. 

QUESTIONS TO BE PERFORMED BY ANALYSIS. 

"(Page 194.) 
8. 30^ = ijfi^; :l_728 X :fV3r = ^ff ^ ; 7^-=^-^; ?-HF 
X W = m%W = S 432, Ans. 



\ 
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xf If a = HWb^ = » 1728, Ans. 

6. 30^ = ^; _^i^ X iVi = HH^l H^ X 2Hihj = 

7^J tons, Ans. 

7. 7/a = H; 6| = V; YXi5=^*#^ = 49}f b^els, 

Ans. 

8. t2j of Jf = J^S^- = lOA; lOA +15 = 25^8^ = ^«^; 

v-i^ X 2V1 = ^ItJ^ == *66M' each girFs sbare; ^ 
of 66ff = T^ X -^8^* = mH^='i^H^ each boy's 
share. 

9. 1^9- X f == -»^^ = 18.63 ; 4f = ^ ; Jl^ X V" = 

ii^p^ = $ 82.60^, Ans. 

10. 82.50^ = AXfiA; 4^ = ^; iijia X A = ^^^^^i^ = 

18.63; mS = J, Ans. 

11. ij^x ?=^^^ = 18.63; 82.50^ -^ 18.63 = 4f Ans. 

12. 82.50f =J^^; 4^ = V; ^f^ X A = ^'Wt^ =^ 

18.63 ; I of ^L^ = J^^ = $ 14.49, Ans. 

13. ui = ±isi; i^xTh = ^sw; ^u = w-5 ^m^ X 

Jj^L = 4^f5^ = $ 333.33^, Ans. 

14. 9|J===-^; 333.33 J ===:J^%^-ii;J^,fQii.XT^ = -A^^^ 

145 = -4^; -La^^^x-4^ = -^^V^^^ = «500, 

• [Ans. 

15. 333.334=== J^^^;9ii = Jiy-;.i^,jiiii^XT^ = -^^^ 

S50000 357 

16. 14J = A|A; ii4iuiLXTfT=Afi;»^; 333.83 J s= -iflJyiiJJi; 

■^^^'y*^ X TuWfeir = V/oVuW = 9^ tons, Aub. 

17. 97J = ifi; ajjSi X tIs = HW- = -32; 763f x .32 

= $244.86, Ans. 

18. 763f = iLyiA ; £A^ X bAj =^M*F = -32 ; 97j X 

.32 = $ 31.32, Ans. 
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19. 7631 = ^^; ^t^ X 51^^ = Him = -32; 31.32 

-J- .32 = 97Jgal., Ans. 

20. 1975 -J- 40 = 49f ; 49g x 144 = 71101b., Ans. 

21. 15.75 -T- 17 = 92|f ; 92ff. == -i^^; 9J. = i^-; x^Ji x 

■¥-^-^W^=*8.56f|, Ans. 

22. 50^ = ^; i;><-af4^=^; 87^ = i^^; ;^x^fi = 

JL^^ftsA = $ 492^, Ans. 

23. 78 X 13 = 1014 ; 13 + 7 = 20 ; 1014' ^ 20 = 50^ 

days, Ans. 

24. 10 X 9 = 90 ; 90 -5-'15 = 6 days, Ans. 

25. 15 X 6 = 90 ; 90 -f- 10 = 9 days, Ans. 

26. 10 X 9 =90 ; 90 -i- 6 = 15 hours, Ans. 

27. 17^^^^^-; 5^ = ^; ^«- X tV^ = iVtfir ; 97t = H*; 

^t^ X ^t^ = W^W = «302^|, Ans. 

28. 9f = V- ; 19J = ^a ; j^ X V- = ^4*^ = 189if ; 

189^^f 4- 7 = 196^^^ ; 9f tons = 192wt. ; 196^ -^ 
192 = $lyeTr» Ans. 

29. 9f tons = 192 cwt. ; 192 X If = 336 ; 336 — 7 = 

$329, Ans. 

30. 47A=-W; 2f =1; ^X|=HF = 126^; Q-75 

= f ; 126^ -4- f = 168y8g bushels, Ans. 

31. 57T§r = -W> WXtV = M; 19|=-4A; M X ^^ 

= -^**i§^ = «76^/iy» Ans. 

32. in=H^; 7^T'^jj=mi^;mH^XTh=mm 

= M ; 57A = W> W X iM = 15 cords, Ans. 

33. 7tV = H; 47i = H^ ; -l^ x f S == -^^ = 345^8^8. 

= 17£. 5s. 6fd., Ans. 

34. 172£. 15s. 0^,=^^Q^M,; 47i=-ip; zoj^^oji x yf^ 

= .£Vi^ = 875^1 d. = 3£. 12s. 11 Jf |d., Ans. 

35. 43f = ii^i; ii^iX 1^11 = ^^ = $23.61/^, Ans. 

36. 17§ = -4A; 2^ = ff; ff XTf^ = A%; f^ X ¥ 

= Jii^ = $7.58if^, Ans. 

37. 87f = iLf5.; ipx^^ = 7; 14^ X 7 = $ 102.90, Ans. 

8* 
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38. Ai^x?=^^^^-^=50; 50x10= $500, Ans. 

39. 600 -^ 10 == 50 ; ^i = J acre, Ans. 

40. 71.87 -^ 9 = 7.98| = x^ ; ^ x ^^-^ =« ^W* = 

$4.56fJ, Ans. 

41. 4.56|iJ X i = 7.981 ; 7.98 J X 9 = $ 71.87, Ans. 

42. Ill X 19 = 2109 ; 2109 -^ 47 = 44t4 days, Ans. 

43. 44f I X 47 = 2109 ; 2109 -m9 = 111 days, Ans. 

44. £^a X V = ^l^ = 25.30 ; 25.30 X IT = $ 430.10, 

Ans. 

45. 430.10 -r- 17 = 25.30 ; ^ X ^^^ = ^^W^ = ^ ^-^O, 

Ans. 

46. i^A X ^® = ^f^ =16.34f ; 16.34f X 7 = $114.40, 

Ans. 

47. ^^ X ^f ^^ = -^^ = S 7.15, Ans. 

48.19? = ^; 87^ = .p;f Xg^=i=.^; 

34 60 7 14280 ^„ ^ 
[i53XtXT = -158- = ^^*^'^-'^ 

49. Smith will reap ^ of the field in an hour ; his wife will 
reap y^^ of the field in an hour. They will both reap 
^ 4" liv = 2+ J(y ®^ *^® ^e\dj in an hour. Then they 
will reap the whole field in ^l^ hours = 45|h^ ; 45|^ 
-J- 8 = 5Jh^ days, Ans. 



DECIMAL FRACTIONS. 

(Art. 2665 p. 1990 

1. Fifty-six thousandths. 

2. One thousand three ten thousandths. 

3. Two thousand seven hundred eighty-six ten thousandths. - 

4. Sixteen thousand three hundred two hundred thousandths. 

5. Nine hundred seventy-five thousandths. 

6. One»and six hundred thirty one thousandths. 

7. Forty-eight, and seven hundredths. 
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8. One, and three hundred fifteen thousandths. 

9. Five, and six thousand one ten thousandths. 

10. Eighty-seven, and six ten thousandths. 

11. One, and seven miUionths. 

12. Five, and one hundred one thousand sixteen miUionths. 

13. One, and three hundred twenty-seven miUionths. 

14. One mUUonth. 

15. Sixteen,and seven bUlionths. 



16. 


.18 


21. 




.001031 


26. 


465.14 


17. 


.006 


22. 


7.0017 


27. 


98.07 


18. 


.0019 


23. 


333.003 


28. 


24.000009 


19. 


.00406 


24. 


1.000001 


29. 


221.00009 


20 


.000001 


25. 


325.7 


30. 


49000.049 


■ 


31. 

32. 




79002000.105 
69015.00015 




- 


33. 




80000.0083 






34. 


9000019019.19 






35. 




27.927 






36. 49000000000000.000000000001 




37. 




21.0001 






38. 




87000.000087 






39. 




99099.000009009 






40. 




17.0117 






41. 




33.33 






42. 
43. 

44. 




47000.0000029 

15.04007 
11000.11 






45. 




17.000000000000081 




46. 




9.000000000057 




47. 




69000.349 






AJ>D1T10N OF DECIMALS. 








(Abt. 268, p. 201.) 


• » 


2. 


75€ 


14.0052656 


4. 


7234.0968 


8. . 


207 


1.449495 


6. 




6913.5477 



92 



KSY TO 



(6.) 
$15.06 
107.09 
1.625 
93.765 



(T.) 
8 137.50 

55.63 

1.375 

.875 



(8.) 
23000010. 

1000.00005 
27.000019 
7.5 



Ans. $217.54 Ans. $195.38 Ans. 23001044.500069 



(9.) ' 
59.059 
25000.0025 
5.000005 
205:05 



(10.) 

25.000007 
145.643 
175.89 ^ 

17.00348 



(11.) 
3.75 

11.7 
16.125 

Ans. 31.575 



Ans. 25269.111505 Ans. 363.536487 



(12.) 
73.29 
87.047 
3005.0106 

28.03 
29000.005 
Ans. 32193.3826 



(13.) 
209000.000046 
98207.0015 
15.08 
.0049 

Ans. 307222.086446 



6. 



SUBTRACTION OF DECIMALS. 

(Art. 270, p. 202.) 



9.49989 I 7. 



(9.) 

97.7 
27.028 



(10.) 
315.0027 
115.07 



Ans. 70.672 Ans. 199.9327 



(12.) 
1000000. 



.000001 



88.9429 I 8. 

(11.) 
29004005. 



.001 



29000. 
349200.00024 

378200.00024 
Ans. 28625804.99976 



(13.) 
$19. 
1.375 



(14.) 
$400. 
316.875 



Ans. 999999.999999 Ans. $ 17.625 Ans. $ 83. 125 



i 
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98 



(16.) 1000. 



4 




1 


93.45 




(15.) 


124. 




19000000. 


244.285 




.000000019 

• 


216.136 




Anfl. 18999999.999999981 


677.871 




• 


Ans. 322.129 




MULTIPLICATION OF DECIMALS. 




(Abt. 271, p. 203.) 


10. 


33.5175 


8. 


.438496 


11. 


41448651.06 


4. 


.0949416 

r 


12. 


.000019737 


5. 


.003721061 


13. 


$153,525 


6. 


26187.65 


14. 


% 18.4375 


7. 


152.2756 


15. 


« 46.95 


8. 


48910.073 


16. 


$149.5125 


9. 


.00000081 17. 


3616.175 




CONTRACTIONS IN MULTIPLICATION OF DECIMAIS. 


J. 


(Aiw.i72,p.204.) 131634. 


3. 


1. 


2. 


347890. 


4. 


$ 7000. 




(Akt. 273, p. 2M.) (3.) 




(2.) 325.701428 


56.7534916 




3938127 


8296735 




227990 


28376746 




6514 (4.) 843.7527 


1702605 




326 5714368 


897274 




261 6750022 


84052 




10 506252 


5108 




3 25313 


114 


J 


A TIB 235.104 3375 


45 




84 


Ann. 805.15944 




59 






4 


^ 




Anfl. 72 


185109. 





94 




SET 


TO 










DIVMON 


OF DECIMALS. 






(Art. 


274, p. 207.) 




12. 




312.43 


3. 




321.2 . 




13. 


31243000000. 


4. 




.758 




14. 




.31243 


5. 


" 


.561 




15. 




.31243 


6. 




18.«61 




16. 




82000. 


7. 


, 


749.084 




17r 




.000082 


8. . 




3124.3 




18. 




• .5408+ 


9. 




.31243 




19. 




140yd. 


10. 


312430000. 




20. 




$50. 


11. 




.000031243 


21. 


64758000000. 



CONTBACTIONS IN DIVISION OF DEaMALS^ 





(Abt. 275, p. 208.) 


6. 


.070461 


1. 


3.1675 


7. 


.70460 


2. 


9.1605 


8. 


.0000070460. 


3. 


.000070461 


9. 


.0001965 


4. 


.00070461 


10. 


$ 3.50 


5. 


.0070461 


11. 


$0.1025 


2. 


(Art. 276, p. 209.) 4.95445 


4. 


8.7988 -f 


3. 


426.1043 


6. 


9876.54321 




REDUCTION ( 


)F DECIMALS. 




(Aet. 277, p. 210.) 


7. 


96tMt7 = 96^^ 


2. 


tVuV - i 


8. 


168^^ = leSjV 


3. 


tW^At = H 


9. 


100lT<tfyi^= 1001^ 


4. 


TxrAMtr — tVIf 


10. 


1457.^^ = 1457iM 


5. 


7 5 3 

looooor 4 000 


11. 


19678.^ —19678^ 


6. 


31,3;^ = 3i| , 


12. 


916STyyyiy= 9163^*^ 


2. 


(Art. 278, p. 211.) .625 


4. 


.09875 


3. 


.5 


5. 


.076932 



aBEBNLBA£''S ABITHMBIIC. 



95 



6. 






19.125 


11. 








$4.3125 


7. 


$815,875 


12. 


$60.1875 


8. 


1163.75 


13. 


.51 


9.- 


.625 


14. 


2.9875 


10. 


.370625 




\ 




(Asi. 279 


, p. 218.) 




(2.) 
20 9.00 




25 


(3.) 
14. 




.45, Ana. 




4 
20 


3.56 
15.89 






.7945, Aiw. 




. (4.) 
16 1 12. 




4 


(5.) 
8.00 




16 

25 
4 


8.75 
21.546875 
2.861875 




4 


1.7500 




- 


.4375, AnB. 






.71546875, Ana. 






12 


(6.) 
9.00 


2 


(7.) 
1. 




3 


2.75 


4 


2.5 




H 

40 

8 


2.91666666 
35.53030303 

5.88825757 


63 

1 


3.625 


96+, Ann. 




.05753 






.73603219+, AnH. 






2 


(8.) 
1.0 




( 
40 


:9.) 

16. 




8 


0.50 




4 


2.4 




4 


0.0625 




.6, Ans. 






0.016625, Am. 




% 


(10.) (11. 
40 1 175 4 1 3.755 


) 

10 


(12.) 
6.0 




4.375, Ans. Ans. 


.9387 


6~ 60 
60 


34.6 
25.576 




Ai 


M., .4262+ 



VG 


« 






EBT TO 










• 

25 
4 


(13.) 

20.0 2 
2.8 4 


(14.) 

1.5 
2.75 


Ada. 




243.7, AnB. 


156.6875, 


4 
12 
20 


3. 4 
11.75 ' 12 
19.97916+ 20 


(15.) 

1.0 4 

9.25 12 

16.77083+ 20 


2. 

5.5 
17.4583+ 




.9989583+, Ans. .8385416+, Ans. .8729166+, 

[Ads. 










.9989583+ 
.8385416+ 
.8729166+ 




- 



2.710416+ 



(Abt. 280, p. 214.) 

2. .625 X 12 = 7.5d. ; .5 X 4 = 2.0 ; 7id., Ans. 

3. .6725 X 4 = 2.69 ; .69 X 25 = 17.25 ; 25 X 16 = 4 ; 

2qr. 171b. 4oz., Ans. 

4. .9375 X 4 = 3.75 ; .75 X 4 = 3 ; 3qr. 3na., Ans. 

5. .7895 X 8 = 6.316 ; .316 X 40 = 12.64 ; .64 X 16i = 

10.56 ; .56 X 12 = 6.72 ; 72 = ^f ; 6fur. 12rd. 10ft. 
6^in., Ans. 

6. .9378 X 4= 3.7512 ; .7512 X 40 = 30.048 ; .048 x 

272 J = 13.068 ; .068 X 144 == 9.792 ; .792 = ^% ; 
3R. 30p. 13ft. 9^\m., Ans. 

7. .5615 X 63 = 35.3745 ; .3745 X 4 = 1.498 ; .498 X 2 

= .996 ; .996 x 4 = 3.984 ; .984 = jf g ; 35gal. Iqt. 
Opt. 3||fgi., Ans. 

8. .367 X 3651 = 134.046| ; .046| X 24 = 1.122 ; .122 x 

60 = 7.32 ; .32 X 60 = 19.2 ; .2 = | ; 134da. Ih. 7m. 

19-^60., Ans. 
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9. .6923828125 x 4 = 2.76953125 ; .76953125 X 25 =19.- 
23828125 ; .23828125 X 16 = 3.8125; .8125 X 16 = 
13 ; 2qr. 191b.v3oz. 13dr., Ans. 

10. .015625 X 4 = .0625 ; .0625 X 8 = .5 ; .5x2 = 1/ 

Ip., Ans. 

11. .55 X 5 = 2.75 ; .75 X 4 = 3 ; 2qr. 3na., Ans. 

12. .6 X 4 = 2.4 ; .4 x 40 = 16 ; 2R. 16p., Ans. 



MISCELLANEOUS EXERCISES. 





(1.) 




(2.) 


25 


18. 


25 


14. 


4 


2.72 


4 


3.56 




7.68 




19.89 


11.75 


9.25 


3840 


9945 


5376 


3978 


768 


17901 


768 


$183.9325 Ans. 


$90.24, Ans. 




. (3.) 


(4.) 


40 


15.000 


40 


15.000 


4 


2.37500 . 


8 


3.375000 




39.59375 




87.421875 


87.375 


578.75 


19796875 


437109375 


27715625 


611953125 


11878125 


699375000 


27715625 


611953125 


31675000 


437109375 


3459.50390625 = 


50595.41015625 = 


3459.503ff Ans. 


$50595.41^ Ans. 




9 
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(5.) 



12 



9.00 12 


3.50 


18.75 


2.29* ' 


2.29^ 


16875 


3750 


3750 


3125 





42.96875 
.053 

12890625 
21484375 



12 



(6.) 

7.168 
1.597i 
6.5 

7985 
9582 
21| 



10.38261 
12 



4.5920 
10ft. 4.592in., Ans. 



2.27734375 = $2,277*^, Ans. 



(7.) 




» 


(8.) 


29i — 29.5 




4 


2.0 


4.316)29. 500(6h. 50m. 


6-f-sec., 
[Ans. 


4 


1.500 


25896 




5.375 


3604 




5.625 


60 


- 


26875 


4.816)216240(50m. 
21580 




10750 
32250 


440 




26875 


60 . 




30,234375 — 


4,316)26400(6+860. 
25896 




$30.1 


mf, Ans. 
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25 
4 



(9.) 

7.00 
3.28 



4.82 
17 





(10.) 


40 


25.000 


4 


3.625 



176.90625 
75.375 



81.94 


88453125 


5.875 

• 


123834375 


40970 


53071875 


57358 


88453125 


65552 


123834375 


40970 


13334.30859375 = 


481.39750 = 


$13334.308^1, Anp. 


$481.39^, An8. 


« 




(12.) 




19ft. 3m. -^ 19.25 


(11.) 


15ft. 9iii. = 15.75 


17.625 • 


9625 


12.75 


13475 


88125 


9625 


123375 


1925 


35250 


303.1875 


17625 


144 


224.71875 - 


7500 


224.718f, Ans. 


7500 



1875 

27.0000 
303ft. 27in., Ans. 



13. 14ft. 6m. = 14.5 ; 12ft. 6in. = 12.5 ; 8ft. 9in. 
14.5 + 12.5 = 27 ; 27 X 2 = 54; 8.75 X 54 : 
472.5 -r 9 = 52 J yards, Ans. 



= 8.75 ; 
= 472.5; 
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14. 10ft. 7iii. = 127in. ; 5ft. lOin. = 70m. : 127 X 70 X 4: 
35560 ; 35560 -^ 144 = 246|^ft., Ans. 



(15.) 



4 
4 


3.00 4 2.0 
2.75 112.5 


112 


4.6875 
.5 ^ 4.6875 = 24, Ans. 



2 

4 



(16.) 

1.0 ' 
2.500 



1.625 
1.82 -^ 1.625 = 1.12 
$1.12x63 = 870.56, Ans. 

17. $15.06 4- 125.5 = $ .12, Ans. 

4J_3 

^^' 17.75 X 35.75 = $684.562 J, Ans. 

19. $87.25 X 7|5 = $675.84^, Ans. 

20. 34ft. 9in. = 34.75 ; 1ft. 3m. = 1.25 ; 1ft. 6in. = 1.5 ; 

34.75 X 1.25 X 1.5 = 65.15625ft., Ans. 





(21.) 


(22.) 


\ 4 


1.00 
18.25 


$477.72 -f- 9 — $53.08, Ans. 


36.50 H- 18.25 = 


= $2.00, Ans. 


(23.) 


(24.) 


5.375 


2f — 2.375 ; 3 J — 3.875 ; 1^ — 1.0625 ; 


1.78 


2.375 + 3.875 + 1.0625 = 7.3125 


1.1875 


17.625 


1.125 


365625 


1.275 


146250 


2.625 


438750 


13.3675= 


511875 


$13.36' 


rj, Ans. 73125 



128.8828125 = 
$128.882if, An& 
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(25.) 

15.25 X 8.4 X 10 = 1281 ; 

1281 X 1728 == 2213568 ; 

2213568 ^ 231 = 9682^gal. 

9682t^ -5- 63 = 152hhd. 6T^gal., Ans. 



25 
4 



(26.) 

7.00 
2.28 



3.57 
13.625 

1785 
714 
2142 
1071 

357 

48.64125 = 
48.641^, Ans. 



40 
4 



(27.) 

35.000 
3.87500 



37.96875 
125.75 

18984375 
26578125 
18984375 
7593750 
3796875 

4774.5703125 = 

$4774.570^, Ans. 



25 
4 



(28.) 

21.00 

2.84 



(29.) 

9.375 
3.37 



17.71 


(30.) 97.625 


65625 


11.25 


7*1 


28125 


8855 


683375 

75930e 


28125 


3542 


31.59375 


1771 


759.30511 = 


7.75 


1771 


$ 759.305^, 


Ans. 15796875 


|199.23|, Ans. 




22115625 
22115625 


• 




244.8315625 = 
$244,851^^, Ans. 



9* 
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(31.) 
4 3.00 
4 3.7500 

7.9375 
4.75 

396875 
555625 
317500 

37.703125 = 
$37.703J, Ans. 



(32.) 
25 3.50 
4 1.14 
20 15.285 

27.76425 
183.62 

5552850 
16658550 
8329275 

22211400 

2776425 

5098.0715850 = 
$ 5098.071 Ji J, Ans. 



40 
8 



• (33.) 
15.000 
3.375000 



(34.) 
40 15. 
4 3.375 

A. 1l7^375 
$624.53125 -r- 17.84375 
$35, Ans. 



17.421875 
1725.875 

87109375 
121953125 
139375000 
87109375 
34843750 
121953125 
17421 875 

30067.978515625 = 
$ 30067.978f f , Ans. 

(35.) 



2& 

4 

20 



12.5 
2.5 
15.625 



(86.) 



19.78125 
$494.53125 -H 19.78125 = 
$24,999^7^, Ans. 

40 )1004.75 

A. 25.11875 

4 

R. .47500 
40^ 

p. 19.00000 
Ans. 25A. OR. 19p. 

87. 20.5 -X 12.75 X 7.6 « 1986.45 cubic feet ; 
1986.45 -5- 128 = 15 cords 66/^^ foet. 

88. 81 X .08J =$2.55J; $2.75 X 7i = $20.62J; $20.62J 

+ $2.55| = $28.18i ; 28.18^ -5- .62^ « 37^yd., 

[Ans. 
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39. 3.50 .^ 40 = 8 j bushels. 

/^,T% = /a, A; A + A = MJ IS-W = Al>u.; 8J 

-T- 5 = 1| bushels. 
l|bu. X 6 = lOJbu. ; l|bu. X 9 = 15|bu. 
Ans. 8| bushels of oats ; 10^ bushels com ; 15| bushels 

wheat. 
Proof: $0.75 xlOJ = $7.87,5; $2 X 15| = $31.50; 

$3.50 + $7.87,5 + $ 31.50 = $42.87,5. 

40. 250.35 ~ 2 = 125.175 ; 125.175 -^ 8 = 15.646875 ; 

15.646875 + 1 = 16.646875 times, Ans. 

41. J + i = h^ if — tV = Ai S >< 5 = ^' P^ ^^' 

Mary. 

tV + iV = AJ if — a = a = i part for wife. 
J — ^ = ^ = $2243.26, part Mary received less than 
James. 

Therefore $ 2243.26 X 6 = $ 13459.56, amount. 
$ 13459.56 X J = $ 3364.89, James' part. 
$13459.56 X i = $4486.52, WilUam's part. 
$ 13459.56 X iV ==' ^ 1121.63, Mary's part. 
$13459.56 X i = $4486.52, wife's part. 

INFINITE OR CIRCULATING DECIMALS. 

(Art. 296, p. 2200 

3. .6 = 1=1, Ans. 

4. 1.62 = 1.621 = If 1^ = 1§^, Ans. 

5. .53 = ^ = 11 = A» Ans. 

6. .769230 = \%%%%% = ift, Ans. 

7. .5925 =^ X m% = m = if, Ana 

8. 3i.62 = 31.621 = 31g|J = 31f^, Ans. 

9. .008497133 = ?^i = ^it|5J^ = ^^^^ Ans. 



104 



KEY TO 



(Abt. 297 9 p. 222.) 

3. tXj=.69, Ans. 

4. j^y = jJ^ = 13 -J- 440 = .02954, Ans. 

5. ^ = 107 -T- 253 = .4229249011857707509881, Ans. 

6. 13^1 ; 17 -T- 45 = .37 ; 13.37, Ans. 

7. jii^ = ^ff ; 83 -^ 9768 = .008497133, Ans. 

8. 2 -r 29 = .06827586206896551724137931034S, Ans. 

TRANSFORMATION OF REPETENDS. 

(Art. 302, p. 223.) 



(2.) 
3.67i = 3.671671671671 
1.607i = 1.007100710071 
8.52 = 8.525252525252 
7.616325 = 7.616325616325 

(4.) 
.0007 = .000707070 
.141414 = .141414414 
887.1 == 887.11lilllll 

(6.) 
17.0884 = 17.08S48484848484848484848484848484 
1563.0d29 = 1563.09299299299299299299299299299299 
15.12345 = 15.12345123451234512345123451234512 

ADDmON OF CIRCULATING DECIMALS. 

(Art. SOS, p. 224.) 

(3.) 



(3.) 
1.52 = 1.525252 
8.7156 = 8.715671 
3.567 =3.567777 
1.378 =1.378787 

(5.) ^ 
.3l23= .3123123 
3.27 = 3.2727272 
5.0S = 5.0222222 



(2.) 
3.5555555 
7.6516516 
1.7657657 
6.1737373 

51.7777777 
3.7000000 

27.6316316 
1.063003 

Ans. 103.259122f 



^ = 3 = .333333 
I = .142857 =.142857 
i = 1 =.llllll 

Ans. .587301 
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(4.) 

27.56 = 27.5675675675675 

5.632= 5.6326326326826 

6.7 = 6.7777777777777 

16.356 = 16.3565656565656 

.71 = .7illlllllllli 

6.1234= 6.1234123412341 





Ans. 63.1690670868888 




(5.) 


(6.) 


.165002 = .165002 


.87 = .878'^87 


31.64 


— 31.64 


.8 - .888888 


1.6 


= 1.6666666 


.876= .876876 


.34634 
13. 


= .3463444 
13. 

\m. 46.8180131 


An8. 2.644553 




(7.) 


(8.) 


.3 = 


.3333333333 


1.25 = 1.250000000 


.45 = 


.45 


3.4 3.444444444 


• • 

.45 = 


.4545454545 


.637 — .637373737 


.351 = 


.3513513513 


7.885= 7.885555555 


.6468 = 


.6468 


7.875= 7.875000000 


.6468 = 


.6468888888 


7.875 = 7.87587'5875 


.6468 — 


.6468686868 


11.1 = ii.iiiiiiiil 


.6468 = 


.6468468468 


Ans. 40.079360722 


.An8. 


4.1766345618 

(9.) 






131.613 


131.613 




15.001 


15.0011 




67.134 


67.1344 




1000.63 — 

■ 


1000.6333 



Ans. 1214.3818 
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(10.) 

5.16345 = 5.16345163451634516345 

8.6381 = 8.63816881638163816381 

3.75 = 3 .75757575757575757575 

Ans. 17.5591912084737409030^ 



SUBTRACTION OF CIRCULATING DECIMALS. 



(2.) 

7.1 =7.11 

5.02 = 5^ 

Ans. 2.08 



(Abt. 304, p. 225.) 



(3.) 



. . 



315.87 = 315.875875875875 

78.0378 = 78.037803780378 



(4.) 
= .2 = .222222 

^ = .142857 = .142857 

Ans. .079365 



Ans. 237.838072095497 

(5.) 

16.1347 = 16.1347 
11.0884 = 11.0884 

Ans. 5.0462 



(6.) 

18.1678 = 18.1678 

3.27 = 3.2727 

Ans. 14.8951 



(T.) 
3.123 = 3.123123 
.71 = .717171 

Ans. 2.40595l 






(8.) 

.428571 = .428571 
l8 = .181818 

Ans. .246753 



? = 



(9.) 

= .4 == .444444 
.285714 = .285714 



Ans. .158730 



(10.) 

^ = .5294117647058823 
^ == .3529411764705882 

Ans. .1764705882352941 
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t 

(11.) 

5.i2345 = 5.1234512345123451234512345123451 
2.3523456 = 2.3523456523456523456523456523456 . 

Ans. 2.7711055821666927777988888590994 
MULTIPLICATION OF CIRCULATING DECIMALS. 

(Art. 305) p. 226.) 

(2.) 
87.32586 

437 



61128106 

26197759 7 

3493034634 

Ans. 381.6140338 

3. 582.347 = 582fH = HW^ ; •<>^ = ir^ = lAr ; HV/^ 

X^ = ¥^V = -4I*F 5 ^4Mi^= 19.4115782449, 
Ans. 

4. 3.145 = 3.% = 3.Vt = m> 4.297 = 4f|J= 4^1=1 

WJ *n X W = Wr^ = 13.5169533, Ans. 
(5.) (6.) 

.285714 .461607142857 
21 20 

285714 9.232142857142 
571428^ 4 

Ans. ^600006 0.928571428571 

25 

(7.) .284931506 4642857142855 

365 18571428571428 

1424657534 23.214285714283 

1709589041o Ans. 9cwt. Oqr. 23+lb. 

854794520^4 
Ans. 104.00000000d 



108 KEY TO 

DIVISION OP CIRCULATING DECIMALS. 

(Art. 306, p. 226.) 

2. 345.S = 345f ; .6 = f = § ; 345f -f- § = 518|. = 518- 

.83, Ana. 

3. 234.6 = 234|; .7 == J ; 234§ -f- J = 301f = 301.7142- 

85, Ans. 

4. 13.5169533 = 13^^ + ^^VfVct = HUmU^; 3.145 

4.297, Ans. 

5. 381.6140338 =38135^^0^ + ^^t^^^=Ji5gij^^V^^^^^^ 

4.37 = 4^^ ; ^^^^^smrn^ H- 4tV^ = 87.32586, 
Ans. 

6. .428571 = mm ; -625 == | ; mUi -^ f = .6857142, 

Ans. -^ 

7. 2.370 = 25J8 = s^^^; 4.923076 = 4f||^f = ^^yV^^; 

W^ -J- W^'^ = .48i, Ans. 

8. ^V -^ |§^J|| = .39, Ans. 

9. 316.31015 -7- t = 948.93045, Ans. 

10. 100006 -V- § = 150009, Ans. 

11. .36 = 9| = tS:; .25 = t^ + ,fV^ = fj; ^ -i- U ^ 

1.4229249011857707509881, Ans. 

CONTINUED FRACnONS. 

(Aet. 309, p. 229.) 

(3.) ^^ = 82)261(3 First approx. val. *= f = 3. 

246 ?X^ + ^=15-.Qi 

15)82(5 1x5 + 0=5 ^\ 

75 16x2 + 3=35__ 

7)15(2 5 X 2 + 1 = 11 "" ^' 



14 



35 X7+16 = 261_ 
1)7(7 11 X 7 + 5"="82""-'^- 

I Ans. 3, 3^, Z^, 3^, real val. 
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(4.) ^f == 29)77(2 First approx. val. = ^. 

5^ 1x1+0=1 

19)29(1 2x1 + 1=3' 

19 1x1 + 1 = 2 

10)19(1 3x1 + 2 = 5' 

1^ 2x1 + 1=3 
9)10(1 5x1 + 3=8' 



9 



. .. 3x9 + 2=29 . . , , 
W 8X9 + 5=77' ^''^^^^^• 
Ans. J, i, f , I, ff . 



9 



(5.) itH = 1327)1631(1 

1327 

"304)1327(4 
First approx. val. = ^. 1216 

1X4 + 0=4 ~ill)304(2 

1X4 + 1=5* , 222 

4X2 + 1=_9^ 82)111(1 

5 X 2 + 1 = 11' 82 

9_x 1+4 = 13 29)82(2 

11x1+5 = 16' 58 

13x2+ 9 = 35 24)29(1 

16 X 2 + 11 = 43* 24 

35 X 1 + 13=48 5)24(4 

43 X 1 + 16 = 59' 20 

48x4 + 35=131 4)5(1* 

59x4 + 43=161* ± 

131 X 1 + 48 = 179 1)4(4 

161 X 1 + 59 =220' 1 

179x4 + 131= 847 Ans. i, *, A> ii H* tl. 

220 X 4 + 161 = lOiT [iff, iih iSA?r- 

10 



no 



KEY TO 



(6.) 



fj? = 



847)829(2 


^ = 2, first approx. val. 


694 


2X2+1-5 2J. 


135)347(2 


1X2+0=2 2 


270 


5x1+2=7 


77)135(1 


2x1 + 1=3- "• 


77 


7x1+5 = 12^22. 


58)77(1 


3x1 + 2=5 , ' 


58 
19)58(3 


12x3 + 7-43. 
5X3+3-18 ^^' 


57 


43x19 + 12— 819 


1)19(19 


18 X IM- 5 - 347 


19 


[2M?. 



Ans. 2, 2i, 2i, 2f , 2/^, 2^1^. 



(7.) 13^^ = iWSft:- 

1000)13568(13 
13000 

568)1000(1 
568 

432)568(1 
432 



136)432(3 

408 

24)136(5 
120 



16)24(1 
16 



■^ = first approx. val. 

13 X 1 + 1 = 14* 

J^Xl+ 1 = 1 

14 X 1 + 13 = 27' 

^X3+ 1 = 1 
27 X 3 + 14 = 95' 

^X5+ 2=31 
95 X 5 + 27 = 502' 

^7X1+ 7 = 44 
502 X 1 + 95 == 597* 



44 



-_ 44 X 2 + 37 = 121 

^")1^(2 579 X 2 + 44 = 1396 
16 



-A^- A> A» ^» B^> ^j' "M"' T^- 
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(8.) 1.27 = If J. First approx. val. = j;. 



100)127(1 



1x3+1=4 



100 -^ ^ - = U. 
1X3+0=3 ^ 

27)100(3 

19)27(1 3x1 + 1=4- *• 

1^ ^X2 + 4=14_ 

8)19(2 4 X 2 + 3 = 11 "" •^^^* 

— 14x2 + 5=33_ 

^)^(^ 11 X 2 + 4 =26 """ 2^V 

2)3(1 ??Xl + 14=47_ 

2 26 X 1 + 11 = 37 " *^* 

1)2(2 47 X 2 + 33 = 127 _ 

2 37 X 2 + 26 = 100 — ■^^• 

Ans. +, i, i-, it, §1, ^ J, iS5=l,li, 1*, lA, Vb» 14*, li^. 



RATIO. 

REDUCTION AND COMPARISON OF RATIOS. 
(Art. 3285 p. 232.) 

2. 63 : 72 = ^ = 5, Ans. 

3. 66 : 24 = fl = ^ Ans. 

4. 4 X 6 X 3 : 8 X 9 X 2 = 72 : 144 = ^^ = J, Ans. 

5. 19 X 5 X 2 X 3 : 15 X 12 X 38 = 570 : 684 = ^J 

= T-S^^, Ans. 

(Art. 329, p. 2330 

3. f : I = I X f = If = 35 : 24, Ans. 

4. 13i : 27 =-2T = ^ = * =^ ^ ^' ^' 

ft OK 

5. 6.25 : 3.125 =5^=!.= f = 2 : 1, Ans. 
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6. 25 : }§ } = 4 X 25 : 16 X 10 = 100 : 160 =^f8 = 

[|- = 5 : 8, Ans. 

3:6) 

7. 9 : 27 >= 3 X 9 X 108 =2916 : 6 X 27 X 12 = 
108 : 12 ) 

[1924 = f IJJ. = f = 3 : 2, Ans. 

8. ^qI ; 25^H =12.5 X 76.5 = 956.25 : 6.25 x 25.5 = 

[159.375 = ^^l^ = f = 6 : 1, Ans. 

(Ai;t. 330, p. 233.) 

3. 39 : 13 = f f = 3, Ans. 

4. 2J : 9=^ = A, Ans. 

5. 21 : 21 = f f = 1, Ans. 

X sV = f » Ans. 

7. 24 : 6 = ^ = J, Ans. 

8. 4 : 36 = ^V = i' Ans. 

9. 94A. 2R. 16p. = 15136p. ; llA. 3R. = 1880p. ; 1880 : 

15136 = ^\y^ = Alfe, Ans. 

10. 17 : 9 = J^ = If ; 39 : 19 = ^f = 2tV; therefore the 

ratio of 39 to 19 is the larger. 

11. 36 X 4 X 3 = 432 : 12 X 16 X 2 = 384 = :J^ = f ; 

60-^(3x5)=4; (20x2)^8 = 5; | -f = 
= ^§, Ans. 

12. .02 = /^; 2.503 =2fo|=^^5^o^i= 5^0 ^ s^.^y^ ^ ^^^aa 

= 112T7Tft-» Ans. 

13. JXi = TV; J Xi = iV; -S^XTV = il=l- 

4 : 5 = 1^; |- — |^=^, Ans. That is, the first ratio is 

the greater by rf^. 

14. 220 : 500 = f g^ = ^, Ans. 

15. 36 : 180 = -J, Ans. 
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16.) 4900)11283(2 
9800 

1483)4900(3 
First approx. ratio =: ^. 4449 

1x3 + 0=3 "451)1483(3 

2x3 + 1=7 1353 

3 X 3 + 1 = 10 130)451(3 

7x3 + 2 =23 390 

10 X 3 + 3 = 33 ^ 61)130(2 
23 X 3 + 7 == 76 ' 122 
33 X 2 + 10 = _76^ 8)61(7 

76 X 2 + 23 = 175 56 

^ X 7 + 33 = _56^ 5)8(1 

175 X 7 + 76 = 1301 5^ 

_565^ X 1 + 76 = m^ 3)5(1 

1301 X 1 + 135 = 1436 3^ 

641 X 1 + 555 = 1196 2)3(1 

1436x1 + 1301=2737 2 

1196 X 1 + 641 = 1837 1)2(2 

2737 X 1 + 1436 = 4173 _2 

1837 X 2 + 1196 = 4870 
4173 X 2 + 2637 = ll083 

Ans. i, f , M> H^ T^, i^S:» i^» un^ im» T*^jy^- 

10* 
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(17.) 1000000)3141592(3 

3000000^ 



141592)1000000(7 
991144 



First approx. ratio = |. 

3x7 + 1 = 22 

1x7 + 0= 7 

22 X 15 + 3 = 333 
TX 15 + 1 = 106 

333x1 + 22 = 355 
106x1+7 =ll3 
355 X 84 + 333 = 30153 
ilS'x 84 + 106 = 9492" 
90153 X 6 + 355 = 181273 
9492 X 6 + 113 = 57065 
181273 X 2 + 30153 = 392699 



8856)141592(15 

8856 

53032 
44280 



8752)8856(1 
8752 



104)8752(84 
832 

432 
416 



16)104(6 
96 



57065 X 2 + 9492 = 123622 

Ans. ^, i^, Ht, f ^, iyy^/, 0^2^, ^|2||^ = 

' 3, 3f, 3^^, 3^, 3ifJJ, 3i^aH> ^^m^' 



8)16(2 
16 



ANALYSIS BY RATIO. 

(Abt. SSI, p. 285.) 

(2.) $ 80 

17 



$1360 



(2R. : lA. = i) ; J of 80 = 
(IR. : 2R. = i) ; I of 40 = 
(20r. : IR. = J) ; I of 20 = 
(lOr. : 20r. = J) ; ^ of 10 = 
( 5r. : 10r.= J); J of 5 = 



40 

20 

10 

5 



= 17A. 
= 2R. 
= IR. 

==20r. 
= 10r. 



2.50= 5r. 



$1437.50, Ans. 
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(3.) $2.50 

16 

$40.00 ==16owt 

( 2qr. : Icwt. = i) ; J of $2.50 == 1.25 = 2qr. 
( Iqr. : 2qr. = J) ; i of $ 1.25 = .625 = Iqr. 
(101b; : Icwt. = tV) ; tV of $ 2.50 = .25 = 101b. 

$42,125, Ans. 

(4.) $14.00 

27 

$ 378.00 == 27cwt. 
( Iqr. : Icwt. = J) ; J of $14^= 3.50 == Iqr. 
(201b. : Icwt. = i); ^ of $14 = 2.80 = 201b. 

$384.30, Ans. 
(5.) $5.60 



$ 39.20 = 7yd. 
(2qr. : lyd. = J) ; J of $5.60 = 2.80 = 2qr. 
(Iqr. : 2qr. = J) ; J of $2.80 == 1.40 = Iqr. 
(2na. : Iqr. = J) ; J of $ 1.40 = .70 = 2iia. 

$44.10, Ans. 

(6.) $20 

7 



$140.00= 7ton. 
(lOcwt. : 1 ton = J) ; i of $20 = 10.00 = lOcwt. 
( 2cwt. : lOcwt. = I) ; | of $ 10 = 2.00 = 2cwt. 
( Icwt. : 2cwt. = J) ; J of $ 2 = 1.00 = Icwt. 
( 2qr. : Icwt. = J) ; J of $ 1 = ,bO = 2qr. 

$153.50, Ans. 
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(8.) $4.40 

19 

$ 83.60 = 19yd. 
(2qr. : 1yd. = J) ; ^ of $4.40 = 2.20 = 2qr. 
(Iqr. : 1yd. = J) ; J of $4.40 = 1.10 = Iqr. 
(2na. : Iqr. = i) ; J of $ 1.10 = .55 = Ina. 





$87.45, Ans. 


(9.) 


$32 

. 24 


( 8R. :1A. = |)J 
(20p. :1A.=J); 


$768 
|of$32— 24 
J of $32= 4 

$796, Ans. 


(10.) 


200 
$0.30 


$60.00 = 2001b. 
lb. = 4) = f of $ 0.30 = .075 — 4oz. 

$ 59.925, Ans. 


(11.) 


714 
15s. 




3570 
714 


(6d. :ls. = i); I 


10710s. 
1 of 714= 357 




20)11067 

553^6. 7s., Ans. 
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(12.) $450 

2 



$900 = 2y. 
( 6mo. : ly. = J); i of $450 == 225 = 6mo. 
( 3mo. : 6mo. = J) ; ^ of $225 = 112.50 = 3mo. 
' (15da. : 3mo. = ^) ; ^ of $ 112.60 = 18.75 = 15da. 

$ 1256.25, Ans. 

(13.) 
$ 80.50 X 25 == $ 2012.50 = 25 A. 
( 2R. : lA. = J) ; i of $ 80.50 == 40.25 = 2R. 
(20r. : 2K. = 4); 4 of $40.25 = 10.06+ =20r. 
(lOr. : 20r. == J) ; J of $10.06+ == 5.03+ = lOr. 
( 5r. : lOr. = J) ; J of $ 5.03+ = 2.51 + = 5r. 

$2070.35+, Ans. 

(14.) j498 

(2s. : 1£. = -jXy) ; ^ of 498 = 49£. 16s. 

(6d. : 2s. == i) ; J of 49£. 16s. = 12£. 98. 

62£. 5s., Ans. 

(16.) 

35gal. 2qt. Ipt. : llgal. 8qt. Ipt. = 3 ; 

$ 5.83f X 3 = $ 17.51^, Ans. 

(17.) 
12yd. Iqr. 2na. : 24yd. 3qr. = i ; 

$49.50 Xi = «24.75, Ans. 

(18.) 

73bu. 3pk. : 14bu. 3pk. = 5 ; 

17bu. 2pk. 4qt. X 5 = 88bu. Opk. 4qt., Ans. 

(19.) 
$9.75 : $3.25 = J; 

IT. 2cwt. 2qr. 151b. X i = 7cwt. 2qr. 51b., Ans. 

^ (20.) 
4h. : Ih. 20m, = 3 ; 
27m. Sfiir. 20rd. X 3 = 82m. 2ftir. 20rd., Ans, 
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SIMPLE PROPORTION. 

(Art. 338, p. 240.) 

3. 16A. : 197 A. : : $720 : «8865, Ans. 
45 
197 X 



^ - == $ 8865, Ans. 

4. $8865 : $720 : : 137 A. : 16A., Ans. 

^^Q X ^^' ^ 16A., Ans. 

8865 

5. 151ihd. : 84hhd. : : $17595 : $985.32, Ans. 

?i2<lZ^=$ 985.32, Ans. 
15 

6. $12 : $40 : : $6: $12. 

20 
^0X0 






= $20, Ans. 



7. 15 men : 10 men : : 45 days : 30 days, Ans. 

3 

l^-^l^ = 30 days, Ans. 
1 

8. 7 + 9 = 16 : 8 + 4 = 12 : : 12 : 9. 

12X12 . . 
— jg — = 9, Ans. 

9. 3 men : 9 men : : 17 days : 51 days, Ans. 

10. 17 days : 51 days : : 3 men : 9 inen ; 9 — 3 = 6 men, Ans. 

11. 5J rods : 160 rods : : 1 rod : 29^ rods, Ans. 

12. $100 : $850 : : $6 : $51, Ans. 

13. $6 : $32 : : $100 : $533.33 J, Ans. 

14. 20gal. : 180gal. : : 1671b. : 15031b., Ans. 

15. 2ft. : 3ft. : : 75ft. : 112Jft., Ans. 

16. $4.75 : $160 : : 36 miles : 1212|| miles, Ans. 



qrebnleaf's arithmetic. • 119 

17. 8 days : 12 days : : 100 men : 150 men, Ans. 

18. /^yd. : fyd. : : $/xy • $0.48, Ans. 

19. 36A. 3R. : 21A. 3R. 20p. : : $ 1260 : $ 750, Ans. 

20. lOpwt. 18gr. : 20001b. : : $10 : $ 446511 j^, Ans. 

21. 41yd. : 13Jyd. : : $9.75 : $29.25, Ans. 
2i. 2Jin. : 144m. : : lin. : 57fin., Ans. 

23. ^: ^' : 51£. : 10£. 18s. 6fd., Ans. 

24. 13° 10' 35" : 360° : : 1 day : 27da. 7h. 43m.+, Ans. 

25. 71b. : 121b. : : $ J : $ 1.28f , Ans. 

26. $1.75 : $212r.50 : : 71b. : 8cwt. 2qr. 41b., Ans. 

27. 7oz. : 71b. lloz. : : 30£. : 407£. 2s. lOfd., Ans. 

28. $ 600 : $ 500 : : 6 months : 5 months, Ans. 

29. $7.50 : $8.00 : : 7oz. : 7^7502., Ans. 

30. 1 man : 1000 men : :^X^ = WJ^- • 7031 Jyd. 
l|yd. : 1yd. : : 7031 Jyd. : 5625yd., Ans. 

31. lOh. : 14h. : : 9 days : 12f days, Ans. 

32. 75 — 40 = 35gal. : 500gal. : : Ih. : 14h. 17m. 8fsec., Ans. 

33. $0.56 : $120.96 : : 1 glove: 216 gloves. 
216 -^ 12 = 18doz., Ans. 

34. 20m. : Im. : : Icist. : g^^^^t. 
40m. : Im. : : Icist. : ^j^^cist. 
75m. : Im. : : Icist. : ■^, 

2V 4" iV 4" tV = 'bjPtj- 

^3^cist. : Icist. : : Im. : 11m. 19-i-|sec., Ans. 

35. 5da. : Ida. : : 1 field : ^ field'; 6da. : Ida. : : 1 field : -J field. 
I + ^ = ^ field; ^ field : 1 field : : Ida. : 2^d&,, Ans. 

36. 8ft. : 24ft. : : 6 men : 18 men.' 

Then 6 days : 12 days : : 18 men : 36 men, Ans. 

37. A can do g^ of the labor in 1 day, A and G can do -^ of 

it ; therefore, C alone can do -j^ — 2V = Vtt ®^ ^*- 
Then -^ wofk : 1 work : : Ida. : 30da., Ans. 

38. 700 men : 1 man : : 1840001b. : 262|.lb. 

Then 51b. : 262f lb. : : 1 week : 52 weeks 4 days, Ans. 

39. I X 3 X 25 == 56ilb. ; 56ilb. : 31501b. : : 1 week : 56 

weeks, Ans. 
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40. 8x8 = 64iii. : 20 X 16 X 144 = 46080iii. 
64in. : 46080in. : : 1 tile : 720 tiles, Ans. 

41. 10x0x4 = 360 cubic inches in each stone. 

80 X 20 X 2 J X 1728 = 6220800 cubic inches in the wall. 
360in. : 6220800in. ; : 1 stone : 17280 stones, Ans. 

42. IT. 7cwt. 3qr. 201b. = 27951b. ; 13T. 5cwt. 2qr. = 265501b. 
27951b. : 265501b. : : $9.50 : $90.24+, Ans. 

43. 61.31b. : lib. : : $44.99 42 : $0,734, Ans. 

44. Ihhd. : .15hhd. : : $2.39 : $0.3585, Ans. 

45. .75 ton : 1 ton : : $15 : $20, Ans. 

46. .5yd. : 6yd. : : 10yd. : 120yd., Ans. 

47. lOh. : 12h. : : 15da. : 18da., Ans. 

48. 9 months : 5 months *:#: 450 men : 250 men. 
450 — 250 = 200 men, Ans. 

49. As the hour and minute hand pass each other 11 times in 

12 hours, and as they are together at 12 o'clock, it is 
evident they will next pass each other in ^^ of 12 hours 
= Ih. 5m. 27-f\;Sec., Ans. 
llh. : 12h. : : Ih. : Ih. 5m. 27-3^ec., Ans. 

BY ANALYSIS. 

50. If A and B can perform a piece of labor in b^ days, it is 

evident that in 1 day they would do ^ — = H of the 
work. If B and C can do the work in 6| days, in 1 day they 

would performTT- = JU of the work. If A and C can do 

the work in 6 days, in 1 day they would perform ^ of it. 
It then appears that A, B, and C, by laboring each 2 
days, will perform H + ^(x + i = ii = ^ of ihe work; 
and therefore, by laboring 1 day each, they would do J of 
^ = J of it. And if |. of the labor be performed in 1 
day, it is evident that the whole work will be performed 
in 4 days, Ans. 
If A, B, and C, can do J of the work in one day, and A 
and B can do ^, it is evident that can do ^ — ii = 
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^ = y^ of it in 1 day, and therefore will be 15 days 
in performing the whole. B and C can do ^^ of it in a 
day ; therefore A can do J — ^ = ^^ of it in a day, or 
he will be 10 days in doing the whole. A and C can do 
^ of the work in a day ; therefore B can do ^ — ^ = ^ 
in a day, or, in performing the whole labor, he will be 12 
days, Ans. 

FORM OF STATEMENT. 

1 work : ^J work = A and B. 

1 work : ^ work = B and C. 

1 work : ^ work = A and C. 

I work = 2 A, 2B, 20 = 
^ work = A, B, and C. 

1 day : 15 days = C. 
1 day : 10 days = A. 
1 day : 12 days = B. 
1 day : 4 days = A, B, and C. 



5^ days : 1 day : 
6§ days : 1 day : 
6 days : 1 day : 



^ — ^^ =s y^ work : 1 work : 

^ — -^xj = xV "^^^^ • 1 "^ork : 

^ — ^ = tV work : 1 work : 

J work : 1 work : 



(Art. 339, p. 243.) 

(2.) 
246A. IR. 32p. = 39432p. ; 3 + 4 + 5 = 12. 

12 : 3 ; : 39432p. : 61A. 2R. 18p. 

12 : 4 : : 39432p. : 82A. OR. 24p. } Ans. 

12 : 5 : : 39432p. : 102A. 2R. 30p. 



6f 






11 



(3.) 

319 : 55j|f ' 

319 : SS^VV . 
319 : 86|§f I 
319 : 91 Jl^ J 



Ans. 
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4. Gold 9 -[- silver ^ -{- copper J == 10. 

10 : 9 : : loz. Ipwt. 12gr. : 19pwt. 8f gr. == gold. % 

10 : J : : loz. Ipwt. 12gr. : Ipwt. If^gr. =: silver, i Ans. 

10 : J : : loz. Ipwt. 12gr. : Ipwt. l^gr. = copper. ) 

5. Silver 9 + copper 1 = 10 ; 192gr. X 20 == 3840gr. 

10 : 9 : : 3840gr. ; 7oz. 4pwt. silver. 
10 : 1 : : 3840gr. : IGpwt. copper. 

6. First, 1 ; second, IJ X 1 = IJ ; tliird, 1| X IJ = 2f ; 

1 = 1; lJ=J^;2f = ^; f +Y + ^ = Y- 
41 : 9 : : $ 600 : $ iSlff = first man receives. 
41 : 12 : : $600 : $175f| = second man receives. 
41 : 20 : : $ 600 : $ 292f f = third man receives. 
Proof, $ 131f f + $ 175ff + $ 292ff = $600. 

7. 98 + 86 + 64 = 248. 

248 tons : 98 tons :: 93 tons : 36| A's tons. 

248 tons : 86 tons : : 93 tons : 32^ B's tons. } Ans. 

248 tons : 64 tons : : 93 tons : 24 C's tons. 



8. 15 + 32 = 47 miles ; 25 + 32 = 57 miles. 
47mi. 
57mi. 



15mi. : : 160mi. : 51^^mi. A. ) a 



25mi. : : 160mi. : 70-J^mi. B. ) 



COMPOUND PROPORTION. 
(Art. 340, p. 245.) 

(2.) 

n 1. in i_ l- '• 117 miles : 104 miles, Ans. 

9 hours : 12 hours ) 

2 4 
<i0Xnx 117 



0X30 
8 3 



= 104 miles, Ans. 
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24 men : 6 men ") 
8 hours : 9 hours 

20 feet : 200 feet 
6 feet : 8 feet 
4 feet : 6 feet 



(3.) 



: : 16 days : 90 days, Am. 



OPEBATION. 

6X9X200X8X6X16 = 829440 ^^ ^ 
24X8X20X6.X4 = 92160 ~ ^ '^^ ^^ 



$100 



(4.) 



: $500 ) 
12 months: 4 months r = *^ = *10' ^• 



(5.) 



$6. ;$10 ) 

4 months : 12 months ^ = ^l^O : $500. Aib. 



$ 500 : $ 100 
$6 :$10 



(6.) 



I : : 12 months : 4 months^ Ans. 



(7.) 
500 : $100 ) 
4 months : 12 months i = = « 10 = $6, Ans. 



9 comp. : 5 comp. 
10 hours ; 11 hours 
25 sheets : 36 sheets 
24 pages : 16 pages 



(8.) 



44 lines 


: 50 lines 


40 letters 


: 45 letters 


60 men 


: 12 men 


80 feet 


: 300 feet 


6 feet 


: 8 feet 


8 feet 


; 6 feet 



16 days : 12 days, Ans. 



(9.) 



^ : : 15 days : 120 days, Ans. 



8 hours : 12 hours 
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CANCia[<iiiNa. 

12 X 300 X $ X^Xp_><]^ 
^X30X^X3X$ 

i 1 1 



= 120 days, Ads. 



(10.) 

16 horses : 32 horses \,.^ ^^Yieh : 336 bushels, Ans. 
24 days : 48 days ) 



CANCELLINQ. 



2 2 

nX0X ^ ^ 336 i^elB, Am 

l^xM 
1 1 



(11.) 

675 pounds : 775 pounds ) _ 
150 miles : 64 miles ) 



$24.58: 814.135+ Ana. 



(12.) 
7ioz. = 7.25 ; 48. 2d. = 50d. ; Ss. 6d. = 66d. ; Is. 2d. = 14d. 

^^\ '' ?!^' ! = = 7.250Z. : 16iHo^., Ans. 
4|d. : 14d. ) 

CANCELtlNa. 

5ixW XJ15 j^^ 

33 19 



24 men 
9 hours 
7 hard. 
465 feet 
3 1 feet 
2J feet 



(13.) 
496 men ^ 
11 hours 
4 hard. 
337i feet 
5f feet 
^ feet 



5J days : 132 days, Ans. 
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CONJOINED PROPORTION. . 
(Abt. 341, p. 247.) 
(2.) 

FORM 01' STATEMENT. 

lOOA. Bradford = 120A. Haverhill ; 
50A. Haverhill = 65 A. Methueij; 
150A. Methuen. 

OPERATION. 

100 X 50 X 150 = 750000 

120 X 65 = T80r = ^^^^" ^^' 

(3.) 

FORM OF STATEMENT. 

101b. cheese = 71b. butter ; 
111b. butter := 2bu. com; 
llbu. corn = 8bu. rye; 
4bu. rye = 1 cord wood ; 
10 cords wood. 

OPERATION. 

10X11X11X4X10 = 48400 

7 X 2 X 8 X 1 = "112- = ^^^*- ^• 

(4.) 

STATEMENT. 

12 men = 25 women. 
5 women == 6 boys. 
75 boys. 

OPERATION. 

12 X 5 X 75 



25X6 
11* 



30 men, Aos. 



I 
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- (5.) 

STATEMENT. 

6 gallons = 5 imperial gal. * 
10 imp. gal. = 6 Velts. 
26 Velts = 16 Vedros. 

63 gallons. 

OPEEATION. 

5 X 6 X 16 X 63 = 3024Q _ 
6 X lO^lT" = "1560- - ^^^ ^**™^ ^"^ 

(6.) 

STATEMENT. 

7 Boston = 8 Buffalo. 
10 Buffalo = 14 Chicago. 
21 Chicago ^ 25 Davenport. 
120 Davenport. 



OPERATION. 

7 X 10 X 21 X 120 = 1764 



8 X 14 X 25 = 2800 



= 630 bushels, Ans. 



(7.) 

STATEMENT. 

24s. Massachusetts = 32s. New York. 
488. New York = 45s. Pennsylvania. 
15s. Pennsylvania = 10s. Canada. 

100s. Massachusetts. 



OPERATION 



32X45X10X100 = 1440000 --^, . 

24 X 48 X 15 =~T72r = *^" ^^ 
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miscellaneous examples in proportion. 

(Page 248.) 
(1.) 

BY ANALYSIS. 

27 X 7 = 189 = miles 'A is ahead of B. 
36 — 27 = 9 miles that B gains each day on A. If, there- 
fore, 9 miles are gained in one day, it will require, to gain 189 
miles, 189 -r- 9 = 21 days, Ans. 

FORM OF STATEMENT. 

36 — 27 = 9m. : 189m. : : 1 day : 21 days, Ans. 

(2.) 

BY ANALYSIS. 

2s. 3d. = 27d., price obtained for the coflSee. It is evident 
that 27d. is -j^ of the cost ; therefore, |^^ of 27d. = 20d. was 
the cost, Ans. 

FORM OF STATEMENT. 

135d. : lOOd. : : 27d. : 20d., Ans. 

(3.) 

FORM OF STATEMENT. 

2000 X 12 X 7 X 14 = 2352000 -> 16 = 1470001b. whole 

quantity. 

105 X 200 = 210001b. wholly spoiled. 

147000 — 21000 = 1260001b. left to subsist on. 

2000 X 12 X 7 == 168000 rations. 

2016000 -^ 168000 = 12oz. for each man per day, Ans 

(4.) 

FORM OF STATEMENT. 

2000 X 12 X 7 X 12 = 2016000 — 16 = 1260001b. quantity 

subsisted on. 

126000 -T- 6 = 210001b. spoiled. 

21000 X 7 = 1470001b., the whole quantity, Ans. 
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(5.) 

FORM OV STATEMENT. 

2000 X 12 X 7 X 14 = 2352000 -^ 16 = 1470001b., whole 

weight. 
2000 X 12 X 7 X 12 = 2016000 -r- 16 = 1260001b. left to 

subsist on, Ans. 

(6.) 

FORM OF STATEMENT. 

$3.00 X 60 = $180, price given for the Holland. 
$4.00 X 60 = $240, price obtained for it. 
$180 : $240 : : $240 : $320, Ans. 

7. IJlb. :201b. : :$1 ; $13.33^.^ .^ 
151b. : 621b. : : $ 12 : $ 49.60. 

$ 13.33J + $ 49.60 = $ 62.93J, price of the tea. 

201b. + 621b. = 821b., whole quantity of the tea. 

31b. : 821b. : : $ 4 : $ 109.33J ; $ 109.33J — $ 62.93J = 

8. 2 fur. Srd. 3yd. = 1824 feet. [$ 46.40, Ans. 
66ft. : 64ft. : : 1824ft. : 1768-j-\ft. 

1768T8^ft. X 4 = 7074f^ feet, Ans. 

9. 7 cows : 3 cows : : 5 oxen : 2f oxen. 

2 -(- 2f = .4iJ- oxen ; 4^}- oxen : 5 oxen : : 87 days : 105 
days, Ans. 

10. 8mo. : 6 — 4 = 2mo. : : 360 men : 90 men. 
360 — 90 = 270 men, Ans. 

11. lOi- = 10.25 ; li = 1.875 ; 100 - 5 = 95 ; 100 : 95 

: : 1.875yd. : 1.78125yd. ; 100 ; 95 : : 1.78125yd. : 
1.6921875yd. ; 1.6921875 : 1 : : 10.25yd. : 6^^yd., 
Ans. 

12. 130A. 2R. 20p. = 20900p. ; 20900 X 4 = 83600 ; 
lOOA. OR. 30p. = 16030p. ; 16030 X 5 = 80150 ; 
83600p. : 80150p. : : $6537.50 : $6267.71+, Ans. 

13. 192 tons 17cwt. 161b. = 3857161b. ; 800 + 101 + 56 + 

43 = 1000. 
1000 parts : 800 parts : : 3857161b. : 308572flb., copper. 
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1000 parts : 101 parts : ;. SSSTlGlb. : 38957^^1b. tin. 
1000 parts : 56 parts : : 3857161b. : 216003^1b. zinc. 
1000 parts : 43 parts : : 385n61b. : 16585i|Jlb. lead. 

14. 81 w. pine : 42 w. pine : : 1 oak : |f oak. 

7 : 8 : : If : If ; that is, oak is to pitch pine as 48 to 81 ; 
If -(- If = If ; that is, f f cords of oak are equal to 2 
cords of pine ; therefore, ff oaks : 20 oak : : 2 pine : 36 
pine. 

36 -7- 2 = 18 cords of each, Ans. 

15. 63 X I = 50f gallons. 

85gal. : 50| : : §116.95 : $69.343 8, Ans. 

16. 4 cows : 15 cows : : 3 horses : 11^ horses. 
1 sheep : 7 sheep : : \ cow : J cows. 

1 cow : J cows : : f horse : If horses. 

10+llJ + If = 23 horses. 

Then as 23 horses : 8 horses ) . . _ ^ . « „ , 

3 Jtons : 4^^^ tons ^ ^^ ^^^' '' ^^^'^ days, Ans. 

17. 25 : 14 : : 1 : J-|. 

7 : 5 : : 1 : f . 
5 : 2 : : 1 : f . 
^XfXf = m=/F; 2000^^ = 12500 pounds of tur- 
nips, are equal to 2000 pounds of potatoes ; 14 : 25 : : 35 
cts. for beets : 62 J cts., the proportionate price of potatoes ; 
that is, 80 cts. for potatoes is as much dearer than 35 cts. 
for beets, as 80 is more than 62 J = 17 J cts. ; ' again, 5 : 
2 : : 25 cts. for carrots : 10 cis., the proportionate price 
for turnips ; but 20 cts. for turnips is 10 cts. dearer than 
the proportionate pirice ; hence, 20 cts. for turnips is 10 
cts. dearer than 25 cts. for carrots, Ans. 

18. A travels 22 J days at the rate of 18 miles per hour = 405 

miles. He not only travels as far as B, but the distance 
that B would travel in twice 9 days = 18 days ; therefore, 
B, to travel the whole distance which A has travelled, 
would require 22 J -^ 18 = 40 J days ; therefore, 405 -f- 
40J = 10 miles per day, Ans. 
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19. By the conditions of the question, 2 men bear the expenses 
of the ride for 20 miles, 3 men for 52 miles, 4 men for 42 
miles, and 5 men for 30 miles; therefore, each of the 
" two men " will pay ^ the hire for 20 miles, + J for 52 
miles, -[- J for 42 miles, + -J for 80 miles, = the hire for 
48| miles. 

The " two men " will pay for ' 43f X 2 = hire for 87 1 miles. 
A will pay ^ for 52, -f- i for 42, + 1 for 30 = " 33f miles. 
B will pay. J for 42, + i for 30 = " 16 J miles. 

C will pay I for 30 = " ^ nules. 

144 

144 : 87| : : $ 25 : $ 7.609|g|, shareof each of the "two men." 

144 : 33f : : $ 25 : $ 5.873^^V» ^'s share. 

144 : 16j : : $ 25 : $ 2.864^^, B's share. 

144 : 6 : : $ 25 : $ 1.041 §, C's share. 



1. 
2. 
3. 
4. 
5. 

2. 

3. 

4. 

5/ 

6. 

7. 



PERCENTAaE. 
(Abt. 846, p. iSi.) 



.19 

.27 

.135 

.0175 

.074 



6. 
7. 
8. 
9. 
10. 



Abt. 847, p. 252.) 



75bu. 

15cwt. 

45 tons. 

$375 

665chaL 

.8 miles. 



8. 

9. 
10. 
11. 
12. 



.77i 
1.06 
1.07 
3.05 
9.998 



990 

48bbl. 

60hhd. 

$0.25 

15.121K 
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(13.) 

900 
.'OS 




(14.) 

$1728 
.15 




72.00 




8640 
1728 




900 

72 




$ 259.20 


• 


828 
.50 




$1728 
259.20 


# 


414.00, Ans. 




$ 1468.80, 


Ans. 


$ 25000 
.40 


(15.) 




$ 25000 
10000 


10000.00— wife' 


s share. 




$ 15000 


$ 15000 
.30 




« 


$ 10000 
. 4500 


i 4500.00 = son's 


share. 




$ 14500 


$ 25000 
14500 








10500 
60 


• 






3)10440 









$ 3480 = each daughter's share. 
Ans. Wife, $ 10000 ; son, $ 4500 ; each daughter, 



$ 3480. 



(Art. 848, p. 253.) 




2. 12J per cent. 


7. 


75 per cent. 


3. 10 per cent. 


8. 


37 J per cent. 


4. . ^9 P®r cent. 


9. 


50 per cent. 


3. 25 per cent. 


10. 


20 per cent. 


6. $ 36.00 X .25 =: $ 9.00 ; 


11. 


20 per cent. 



i 9.00 -^ 150 = .06, Ans. 
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12. 100 -r- 140 = .71f , the per cent, that the grammar class 

is of the geography class. 100 — 71f = 28f per cent., 
Ans. 

13. 4 -T- 32 = .12^, Ans. 

14. 22 + 3 = 25 ; 25 : 22 : : 100 : 88 per cent, ©r copper. 
25 : 3 : : 100 : 12 per cent, of nickel. 

15. 25 pear-trees are ^^^^^^ = 10 per cent, of the whole. 

40 per cent. -J- 12 per cent. -\- 8 per cent. -}- 10 per cent. = 
TO per cent. ; 100 — 70 = 30 per cent, peach-trees, Ans. 



(Art. 349, p. 255.) 



2. 
3. 
4. 



250. 

203J. 

600. 



5. 
6. 

7. 



2A. 

$13. 
$140. 



« .^ . ^ -r ,. , 1 : ^ 23 X loo 

8. 17 + 6=15^ per cent, of the whole nmnber; =-p- — 

l^t 
[== 150, Ans. 

9. .33^ of .45 = .15 ; ^^^ >< ^^^ ^ 300O, Ans. 

10. 3m.lfur. Ird. = lOOlrd. ; ^^^\ ^ ^^^ = 8008rd. = 25m. 

[Ofur. 8rd., Ans. 



11. {^/ = llOf ; not — 19 = 91|, Ans. 

12. i^ti<i^=$270; i5^><i2? =$221.34; 



13f 



16f 
[$ 279.00 — 8 221.34 = $ 57.66, Ans. 



e 20.96|^ 
$ 34.27ii| 



(Art. 350, p. 25G,) 

3. 120 5. 

4. 365 6. 

7. $24 -V- 1.33^ = $18, Ans. 

8. 2m. 6fur. 24rd. = 904rd. ; 904 -^- .87j = 1033frd. = 3m. 

Ifur. 33frd., Ans. • 

9. $ 123.16 -i- .84 = $ 146.61, Ans. 
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10. 6ycL l^qr, -j- .25 = 25yd. Oy^^^qr. = quantity cut off; 

25yd. O^qr. + 6yd. l^qr. =^ 31yd. Iqr. 2na., Ans. 

11. 279 -T- .90 = 310, taken; 310—279 = 31, lost, Ans. 

12. 100 — 86^ = 13J per cent., which A had left. 
100 — 55 = 45 per cent., which B had left. 

Hence, . 13^ -f- .45 = .58^, which they both have left of 2.00 = 

$ 36.85J X 1.00 



. $ 36.85J ; 

100 : 13^ : 
100 : 45 : 



58^ 



= $63; 



$ 63 : 6 8.50 J, what A had left. 
$63 : 6 28.35, what B had left. 



MISCELLANEOUS EXAMPLES. 
(Page 257.) 



1. 
2. 
3. 
4. 
5. 
6. 



174H 



351 

316f 
40 



7. 

8. 

9. 
10. 
11. 
12. 



.07 



81i. 
'$66. 

$22. 
117|+lb. 

13. 6 X 30 X 12 = 2160 ; 2160 X .15 = 324, Ans. 

14. 12 : 100 : : $ 0.69 : $ 5.75, Ans. 

15. 5400 -j-, 6000 = what was excavated in the first two weeks 

= 11400 ; 40500 - 11400 = 29100 ; 29100 x .25 = 
7275 = what was excavated in the third week ; 11400 
+ 7275 = 18675 ; 40500 -r- 2 = 20250 ; 20250 — 
18675 = 1575 cubic feet, Ans. 

16. .25 X .50 = .12J; '^^^ X 100 ^ ^^^^ ^^^ 

To 

17. $ 0.50 X .80 == $ 0.40, the cost of a gallon ; $ 0.40 X .25 

= $ 0.10; $ 0.40 + $ 0.10 = $ 0.50, Ans. 

18. 20 X .04 = .8; 1 x .05 = .05 ; 20 — .8 = 19.2 =the 

length after shrinking ; 1 — .05 =, .95 s= width after 
shrinking; 19.2 X .95 = 18/^ ; 20 — ISjft. = l^jd., 
Ans. 

12 
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19. 15 per cent, of 1.00 ' =.15 = daughter's; 

10 per cent, of .85 = .085 + -jJ^ of an acre = son's .; 

25 per cent, of .765 — iV = .19125 — ^ of an acre = wife's; 

.42625 4- ^\ = the shares of 
the wife, the son, and the daughter ; and 100 — .42625 
r= i&e remainder -j- ^^j of an acre which is not included in 
the .42625. Hence 1.00— .42625 = .57375 = 39 X 5 
= 195 + ^'of an acre = 195^ acres. 
.57375 : 1.00 : : 195^^^ acres : 340 acres, Ans. 

20. 30,500,000 X 1.34J = 41,022,500, Ans. 

21. Let the English = 100 per cent. ; 

100 + 33 J = 133 J per cent. = French ; 
133^ + 8 J of 133 J = 144* per cent. = Turks; 
144| — 100 = 44^ per cent. = 1600. Hence 



44j 


: 100 : : 


100. 


: 133i : : 


100 


: 144| : : 



1600 
3600 
3600 



3600 = English ; 
4800 = French ; 
5200 = Turks ; 



13600 the whole number. 
13600 : 3600 : : 100 : 26 ^V, percentage of English ; 
13600 : 4800 : : 100 : 35 1^^, percentage of French; 
13600 : 5200 : : 100 : 38tV» percentage of Turks. 
22^. $7.25 X .10= $0,725; $7.25 — §0.725 = $6,525; 
$7.25 -f- $0,725 = $7,975; $7,975 - $6,525 = 
$1.45; $6,525 : $1.45 ; : 100 : 222?^ = the per cent, 
of the proceeds of the flour above the cost ; 560 X $ 1.45 
= $ 812.00 = profits, Ans. 

23. 87500 -f- 1.25 = 70000, Ans. 

24. Let the cost of the horse = 100 ; but the horse cost 62^ per 

cent, as much as the buggy ; hence 62J : 100 : : 100 : 
160 == the proportionate percentage of the buggy; 100 — 
70 = 30, the proportionate percentage of the harness; 
100 + 160 + 30 = 290 ; 



290 : 


100 : 


: $500 ; $172^1 


= horse ; 


290 : 


160 : 


: $500 : $275f^ 


= buggy; 


290 : 


30 : 


: $500 : $ 5lfJ 


-r- harness. 
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2. 

3. 

4. 

5. 

•6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

26. 



INTEREST. 
(Aet. 354, p. 262.) 



$40.50 
$476,144 
$161.83 

$ 888.546 

$108,587 

$44,442 
$ 540.000 
$ 1.30 
$ 1.275 
$0.6867 

$31.85 
$ 116.99 

$40.10 
$0.0758 
$0.9739 

$ 14.607 
$ 0.227 

$31,146 

$ 18.674 
$193.09 
$3.37^ 

$ 26.343 
$0,584 

$ 17.438 

y. mo. da. 

1863 6 27 
1852 11 

11 6 16 
$76,895 X .6921 = $53- 

[.262, Ans. 



27. 



y. mo. da. 

1859 9 19 
1856 6 4 



28. 



3 3 15 
$98.25 X .197i = $19- 

[.404, Ans. 

y. mo. da. 

1860 6 18 
1836 1 19 



29, 



30. 



31, 



32. 



24 4 29 
$ 22.763 X 1.464f=$ 33- 

[.344, Ans. 

y. mo. da. 

1859 9 12 
1855 7 

4~9 5 
$175.07 X .285|==$50- 

[.04, Ans. 

y. mo. da. 

1854 11 
1852 11 6 

115 
$197,285 X.065f=$12- 

[.987, Ans. 

$4377.15 X .18 = $787- 
.887; $787.887 + $43- 
77.15= $5165.037 = 
the amount, Ans. 

$444.60 X .33 = $146- 
.718, Ans. 
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(Abt. 355, p. 265.) 

^ (2.) 

$ 16.75 

Interest for 1 year =1.1725 

Int. for 4 mo., J of a year = .3908 
Int. for 2 mo., J of 4 mo. = .1954 
Int. for 1 mo., i of 2 mo. = .0977 
Int. for 15 da., J of 1 mo. = .0488 
Int. for 2 da., ^ of 1 mo. = .0065 

Int. for 7 mo. and 17 da. = $0.7392, Ans. 



(3.) 

mo. d. 

11 7 

1852 3 17 



1852 



20 



$11,105 
.07 



Int. for 1 year 



= .77735 



Int for 6 mo., or J of 1 yr. = .38867 
Int. for 1 mo., or ^ of 6 mo. = .06477 
Int. for 15 da., or J of 1 mo. = .03238 
Int. for 5 da., or J of 15 da. = .01079 



Int. for 7 mo. and 20 da. — $ 0.49661, Ans. 


y. mo. d. 


y. mo. d. 


4. ^ 1854 7 30 


8. 1860 11 


1853 2 


1852 1 7 


1 7 28 


7 11 4 


12.69 X .099| = $1.2647 ; 


$17869.75 X .4751 = $ 8500- 


$1.2647 -i- 6= $0.2107, 


.0444 ; $ 8500.0444 ^ 6 


X 7 = $1,475, Ans. 


— $1416.67406, X 5 = 


5. ^ $871,111 


$7083.3703, Ans. 


6. ' $504.64 


9. $ 21.78 


7. $ 0.70 
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10. 










y- 


mo. 


d. 


11. 


1863 


11 


15 




1861 


10 


11 



$0,149 



2 14 
$ 35.61 X.lii5|=$4.474, Ans. 



12. 



13. 



$10,139 



14. 



I860 
1854 


mo. d. 

6 17 

4 7 


6 


2 10 
$1728.19 
.3711 


4= 


24)642.310611 




$ 26.762, 

[Ans. 

$397.16 
.05^ 




198580 

19858 



Int. fori yr. =21.8438 

Int. for i of 1 yr. = 10.9219 
Int. for 1 da., or 

Tixrof6mo. = .0608 

Ans. $32.8265 



15. 

At 6 per cent. 
At 1 per cent. 

At 4 per cent. 



$100.25 
_^014| 

= 1.48704^ 

= .24784 
4 



16. 



= .99136 
$100.25 



Amount, $101,241 

12* 



$51.17 
.04 





2)$2.0468 


Int. for 6 mo. 


- 1.0234 


Int. for 3 mo. 


— .5117 


Int. for 15 da., 


or ^ of 




3 mo. — .08528 


Int. for 1 da. 


— .00568 


Int. for 13 da. 


— .07384 



Ans. 1,6999 

17. $42.20 X .062| = $2.6- 
445; 4J X $ 2.6445 -7- 6 
= 1.983, Ans. 



18. 



19. 



$ 0.975 



1852 
1849 



mo. 

6 
10 



d. 



27 



Int. for 1 jr. 



' 6 

$96.84 

_m 

67788 
4842 

== 7.2630 

2 

= 14.5260 
= 3.6315 
= .6052 



Int. for 2 yr. 
Int. for 6 mo. 
Int. for 1 mo. 
Int. for 6 da., or 

^ of 1 mo. = .1210 

Ans. $18.8837 



20. 



$ 225.925 



V. 
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KBY TO 



mo. 



d. 



21. 



1867 


5 


19 


1853 


6 


29 


3 


10 


20 

$71.09,1 
.233i 




213273 






213273 






142182 






23697 



".S^f.'} $16.587900 



Ans. $33.17,5800 



* The interest will l>e twice this amount at 
12 per cent. 



22. 
23. 

24. 

25. 



$ 444.163 
$ 7.864 

$ 0.886 



1857 
1829 



mo. 
1 

4 



d. 

18 
16 



27 9 2 

$36.72 X 1.665 J = $61,151- 
04 ; $ 61.15104 X 7 -^ 6 
= $ 71.342, Ans. 

26. .$8,628 

27. $515.60 

28. $ 3.167 

29. $ 9750 X. 08 =$780.00, 

[Ans. 

30. $9162x3xli=$412.29, 

[Ans. 

31. $95,833 

32. * $ 58.00 
as. $ 246.295 



34. $10000 

:15i 

$ 150000 
33334 

Int. at 6 per cent. = $ 1533.33J 

7_ 

6)10733.33i 

Int. at 7 per cent. = $ 1788.88 

$1788.88 — $1533.33 = $2- 
55.55, Ans. 



(Abt. 356) p. 268.) 

$96.00 



2. 

Int. for 60 da. 
Int. for 30 da. 
Int. for 3 da. 



= .96 



Int. at 7 per cent. 



= .48 
= .048 

6).528 

.088 
7 

= $ 0.616 
[Ans. 



3. 






$320.40 


Int. 


for 60 da. 


— lirir 






of the principal 


= 3.204 


Int. 


for 3 da. = 


= 2\ of 


> 




60 da. 




= .1602 

6)3.3642 

.5607 
5 



Int. at 5 per cent. = $2.8035 

[Ans. 
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4. 




$131.20 


-15. 


Int. 


of 60 da. 


— 1.3120 




Int. 


of 60 da. 


.= 1.3120 




Int. 


of 3 da. 


= .0656 




• 




AnK $2.6896 




5. 


«. 


$0,345 




6. 




$245.65 




7. 




$1,681 


r 


8. 




$ 0.263 


1 


9. 




$177.029|f 




10. 




$ 166.6811 


16. 


11. 




$569.70 


17. 


12. 




$35,295 


18. 


13. 




$72,888 


19. 


14. 




$2,223 


20. 






* See note 2, 


p. 267. 



$ 144.50 
.024 

6 )3.46800 

578 
5 



73)2.890 
39 

$2,851 = $2.89 
[diminished* by ^ of itself, 

[Ana. 

$20,662 

$19.65 

$ 80.38 

$1D05.50 

$7321.90 



(Aet. 357, p. 269.) 

2. 179£. 12s. lid. = 179.645£. X .095 = 17.0662£. = in- 
. terest at 6 per cent. ; 17.0662£. -h 6 = 2.8443 ; 2.8443 
X 5 = 14.2215£. = 14£. 4s. 5id., Ans. 

(3.) 
Principal = 25£. 

1^ of the principal = 2.5 int. for 20 mo. 
^ of int. for lyr. 8mo. = .125 int. for 1 mo. 

2.625 -f- 6 = .4375 ; .4375 X 5 =a 
2.1875£. = 2£. 3s. 9d. = int. for lyr. 9mo., Ans. 

(4.) 
Principal = 5440.5£. 

I of the principal =s 108^8.1 int. for 3yr. 4mo. 

i of int. for 3yr. 4mo. = 136.0125 int. for 5mo. 

2 ' i. . . ^ = ( 27.2025 ) . , p o 

f of mt. for 5 mo. = j 2^ 2025 \ 

1278.5175£. (Carried forward.) 
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(Brought forward :) 1278.5175£. = the interest for 3jrr. 
llmo. = 1278£. lOs. 4d., Ans. 

5. 943^. Is. 8d. = 943.0833£. ; 30da. in May + 30 in June 
+ 31 in July + 31 in Aug. + 30 in Sept. + 21 in Oct. 
= 173da. ; 943.0833£. X .028f = 27.19223£. ; 
27.19223£. X 5 J -f- 6 = 23.793£. ; 23.793 — .3259 
(tV of 23.793£.) = 23.467 = 23£. 9s. 4d., Ans. 

(Art. 858, p. 270.) 

2. 10.08 -^ .07 = $ 144, Ans. 

3. 1.00 X .08 J :±= .0825 X IJ = -H ; 13.20 -t- .11 = $ 120.00, 

Ans. 

4. 40.50 — .06 = $675, Ans. 

5. 1.00 X .02 X 3 = .06 ; 24.00 -^ .06 = $400, Ans. . 

6. 1.00 X .0305 = 0.0305 -5- 6 = .0050| ; .0050|- X 7J = 

.0368^1- ; 206.381 -f- .0368^f = $ 5600, Ans. 

(Art. 359, p. 270.) 

2. $144.00 X .01 = $1.44; 10.08 -^ 1.44 = 7 per cent.^ 

Ans. 

3. $120 X .01 = 1.20; 1.20-X H = 1.60-, 133.20 — 120 

= 13.20 -f. 1.60 = 8J per cent., Ans. 

4. $1.00 X .01 = $0.01; $0.01 X 14f = $0.14f ; 1.00 

-f- l^f = 7 per cent., Ans. 

5. $1.00 X .01 = $.01 X 33J = $.331 ; 3.00 -r- .331 = 

9 per cent., Ans. 

6. $4650 X .01 = $46.50 ; 232.50 -^ 46.50 = 5 per cent., 

Ans. 

7. 48da. = If mo. = ^ of lyr.; $7500 X .01 = $75; 

H 
$75 X t| = $10; 60 -5- 10 = 6 per cent., Ans. 
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8. $ 280 X .01 = $ 2.80 X 6i = $ 18.20 ; . $ 411.95 — $ 280 

= $131.95 ; 131.95 -r- 18.20 = Tj per^cent., Ans. 

9. $480x.01 = $4.80xlA = *6-20; $529.60 — $480 

= $49.60; 49.60 -^ 6.20 = 8 per cent., Ans. 

(Aet. 360, p. 271.) 

2. $120 X .08 J = $ 9.90; 13.20 ^ 9.90 = IJyr., AnB. 

3. $ 144 X .07 = $ 10.08 ; 10.08 -5- 10.08 = lyr., Ans. 

4. $240X.06 = $14.40; $280— $240 = $40; 40-^14.40 

= 2|yr. = 2jT, 9mo. lOda., Ana. 

5. $ 1.00 X .05 = $ ^05 ; 1.00 -r- .05 = 20yr., Ans. 

6. $ 1.00 X .10 = $ .10 ; 1.00 -r- .10 = lOyr., Ans. 

7. $1500 X .05 = $75.00; $2250 - $1500 = $750; 750 

-r- 75 = lOyr., Ans. 

8. $480 X .04^ = $21.60; $561.60 — $480 = $81.60; 

81.60 H- 21.60 = 3jyr. = 3yr. 9mo. lOda., Ans. 

9. $1728 X.12 = $207.36; $3853.44 — $1728 = $2125- 

.44; 2125.44 -f- 207.36 = lO^yr. = lOyr. 3mo., Ans. 

10. $ 240 X. 06 = $14.40; $720 - $240 = $480; 480 -^ 

14.40 = 33Jyr. = 33yr. 4mo., Ans. 

11. $ 400 X. 06 = $24.00; 100 ^ 24 = 4^yr. = 4yr. 2mo. ; 

1857 4 16 
4 2 

1861 6 16 = July 16, 1861, Ans. 



PKOMISSORY NOTES. 

(Page 275.) 
(2.) 

Principal on interest from June 17, 1849, . . $769,870 
Interest from June 17, 1849, to March 1, 1850, 

8mo. 14(k., 32.591 

Amount (carried forward), . . . $802,461 
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(Brought forward :) 
First payment, March 1, 1850, 

New principal, bearing interest from March 1, 1850 

Interest from March 1,.1850, to June 11,1851 

15mo. lOda., . . . . . 

Amount, . . 

Second payment, June 11, 1851, . . . . 

New principal, bearing interest from June 11, 1851 
Interest from June 11, 1851, to Sept. 15, 1851 
3mo. 4da., ....... 

Amount, ..... 

Third payment, Sept. 15, 1851, . . 

New principal, bearing interest from Sept. 15, 1851 

Interest from Sept. 15, 1851, to Jan. 21, 1852 

4mo. 6da., ....... 

Amount, ..... 

Fourth payment, January 21, 1852, 

New principal, bearing interest from Jan. 21, 1852 

Interest from Jan. 21, 1852, to December 6, 1853 

22mo. 15da 

Amount, ..... 

Fifth payment, less than interest, March 5, 

1853, 12.17 

Sixth payment, more than interest, Dec. 6, 

1853, 98.00 



New principal, bearing interest from Dec. 6, 1853, 
Interest from Dec. 6, 1853, to July 7, 1854, 7mo. Id., 

Amount (carried forward). 



802.461 
75.500 

726.961 

55.733 
782^694 

165.000 
617.694 

9.677 



627.371 

161.000 
466.371 

9.793 



476.164 

47.250 
428.914 

48.252 
477.1.66 



110.170 

366.99P 
12.906 

379.902 
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(Brought forward :) $379,902 

Seventh payment, July 7, 1854, . , . . 169.000 

New principal, bearing interest from July 7, 1854, 210.902 
Interest from July 7, 1854, to Sept. 2§, 1855, 14mo. 

18da., 15.395 

Balance due Sept. 25, 1855, $226,297 

(3.) 

Principal on interest from April 30, 1851, . . $300,000 
Interest from April 30, 1851, to June 27, 1852, 

13mo. 27da ,. 20.850 

Amount, 320.850 

First payment, June 27, 1852, 150.000 

New principal, bearing interest from June 27, 1852, 170.850 
Interest from June 27, 1852, to December 9, 1852, 

5mo! 12da., 4.612 

Amount, 175.462 

Second payment, Dec. 9, 1852, .... 150.000 

New principal, bearing interest from Dec. 9, 1852, 25.462 

Interest from Dec. 9, 1852, to Oct. 9, 1858, lOmo., 1.273 

Balance due Oct. 9, 1853 $26,735 

(4.) 

Principal on interest from Feb. 11, 1852, . . $54,180 

Interest from Feb. 11, 1852, to July 11, 1853, 17mo., 4.605 

Amount, 58.785 

First payment, July 11, 1853, .... 12.250 

Principal l>earing interest from July 11, 1853, . 46.535 
Interest from July 11, 1853, to Aug. 21, 1855, 25mo. 

lOda., . .- 5.894 

Amount (carried forward), . . . $ 52.429 
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KEY TO 



(Brought forward:) $52,429 
Second payment, less than interest, Aug. 15, 
.1854, 2.100 

Third payinent, less than interest, July 9, 

1855, ". . . . . . 3.120 



Fourth payment, more than interest, Aug. 21, 

1855, 37.180 

Principal bearing interest from Aug. 21, 1855, 
Interest from Aug. 21, 1855, to Dec. 17, 1855, 3mo. 
^Dcta., ........ 

Balance due Dec. 17, 1855, 



42.400 
10.029 

.193 
$ 10.222 



(6.) 

Principal carrying interest fit)m Jan. 1, 1850, 
Interest from Jan. 1, 1850, to Sept. 28, 1850, 8mo 
^iQa., ....... 

Amount, . . . * . 

First payment, ...... 

Balance for new principal, .... 
Interest from Sept. 28, 1850, to July 17, 1851, 9mo 
JLi/Cia., ....... 

Amount, ..... 

Second payment, March 1, 1851, a sum less 

than interest, ..... 20.00 

Third payment, July 17, 1851, a sum greater 

than interest, . . . . . 360.00 

Balance for new principal, . . . . * . 
Interest from July 17, 1851, to Aug. 9, 1851, 22da., 

Amount (carried forward), 



S 1000.00 

51.91 
1051.91 

144.00 



907.91 

51.01 
958.92 



380.00 

578.92 
2.47 

$581.89 
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(Brought forward 
Fourth payment, Aug. 9, 1851, 

^Balance for new principal, 
Interest from Aug. 9, 1851, to Sept. 25 
Imo. 16da., .... 

Amount, 



Fifth payment, Sept. 25, 1852, 

Balance for new principal, 
Interest from Sept. 25, 1852, to Dec. U 
2mo. 16da., .... 

Amount, 

Sixth payment, Dec. 11, 1853, 

Balance for new principal, 
Interest from Deo. 11, 1853, .to July 4, 
6mo. 23da., .... 

Amount, 

Seventh payment, July 4, 1855, 

Balance for new principal, 
Interest from July 4, 1855, to June 1, 
lOmo. 27da., .... 

Balance due at the time of payment, 



1852, lyr 



1853, lyr 



1855 



1857 



lyr 



, lyr 



NoxB. — Interest on the above note is oompnted at 7 per cent 



) $581.39 
190.00 

391.39 



30.89 
422.28 

170.00 
252.28 

21.38 
273.66 

200.00^ 
78.66 

8.06 
81.72 

75.00 
6.72 

_.89 
$7.61 

• i. 



(Abt. 872, p. 278.) 

(2.) 

Principal, . .* $700.00 

Interest for 9mo. 24da., 34.30 

734.30 

First payment, 160.00 

Interest for 8mo. lOda., .... . 6.66 1 

(Carried ftrwaid:) $166,661 $784.80 
13 
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Second payment, . 
Interest for 5mo. 4da., . 
Third payment, 
Interest for 2mo. 17da., 
Fourth payment, . 
Interest for Imo. 23da., 



KEY TO 




(Brought forward 

• • • 


:) $166.66§ 
200. 


• < 

< 


1 1 
1 < 




5.13J 
120. 
1.54 
60. 
.53 



$734.30 



Balance due Nov. 28, 1854, 



553.87 
$ 180.43 



Principal, . 
Interest for 12mo., 



Payment, . 
Interest for 9mo., 



(3.) 



200.00 
10.50 



Balance due April 1, 1858, 



500.00 
35.00 

535^00 



$210.50 
$ 324.50 



COMPOUND INTEREST. 
(Aet. 376, p. 280.) 

(2.) 

500 (Brought up :) 31.80 

.06 



30.00 
500 



530 
.06 



31.80 (Carried up.) 



530 

561.80 
.06 

33.7080 
561.80 

$ 595.5080, Ans. 
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(3.) 


• 


(4.) 


$970 




$300 


.06 




.07 


58.20 




21.00 


970 




300 


1028.20 




321 


.06 





.07 


61.6920 




22.47 


1028.20 




321 


1089.8920 




343.47 


.049Int. of$lfor9mo. 


24da. .07 


98090280 




24.0429 


43595680 




343.47 


53.404708 




367.5129 


1089.8920 




.07 


1143.2967 




25.725903 


970 First 


principal subtracted. 367.5129 


$173,296, Anfl. 




893.2388 ^ 
.035 

19661940 , 
11797164 

13.763358 




f • 


393.238 


• 


* 


407.001 
. 300 

$107,001, Am. 



i 
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KEY 


TO 






(5.) 


1 




$316 




(Brought 


up.) 376.361 


.06 






.023 


18.96 






1129083 


316 




1 


752722 


334.96 






8.656303 


.06 






876.361 


20.0976 . 






385.017 


334.96 






316 


355.0576 






$ 69.017, Ans. 


.06 








21.303456 








355.0576 









376.361 (Carried up.) 

(Aet. 377, p. 282.) 

2. $1200 X 2.104852 = 2525.8224; 2525.8224 — 1200 = 
$1325.822, Ads. 

8. $300 X 1.790848 = 537.2544; 537.2544 X 1.0375 = 
557.401 ; 557.401 — 300 = $257,401, Ans. 

4. $5 X 29.457 = $147,285; $147,285 — $5 = $142,285, 

Ads. 

5. $480 X 10.285718 = $4937.144, Ans. 

6. $40 X .310796 == $12,431, A^. 

7. The amount of $ 1 for 50 years is $ 18.420154 ; if now this 

amount be taken for a principal and multiplied by the 
amount of $1 for 50 years, the result will be the amount 
of $1 for 100 yearg; therefore 18.420154 X 18.420154 
= 339.302072, the amount of $ 1 for 100 years; and 
339.302072 X $ 100 = $ 33930.2072 ; and $ 33930.2072 
— $ 100 = $ 33830.2072, Ans. 

8. $ 1000 X 6.84059 = $ 6840.59 ; $ 6840.59 x 1.02 = $ 69- 

77.4018; $6977.4018— $1000 = $5977.4018 == inter- 
est at compound interest; $1000 X 2.00 = $2000 == 



GREENLEAF'S ARITHMBnO. 149 

interest at siinple interest; $5977.4018 -^ $2000 = 
$3977.4018, Ans. 

9. For 2I7., payable semi-annually, is the same as for 42y., 
payable annually ; $ 50 X 3.460696 = $ 173.034, Ans. 

(10.) 
Principal bearing interest from March 26, 1854, $ 100.000 

Interest for ly. 5mo.,, .8.650 

Amount of the principal to Aug. 25, 1855, . . 108.650 

First payment, June 11, 1854, . . 50.000 

Compound interest from June 11, 1854, to 

Aug. 25, 1855, 14mo. 14da., . 3.653 

Second payment, Sept. 25, 1854, . . 50.000 

Compound interest from Sept. 25, 1854, to 
Aug. 25, 1855, llmo., . . . 2.750 

Amount of the endorsements, . . • . . 106.408 

Balance due Aug. 25, 1855, $2,247 

(11.) 

Principal bearing interest from Jan. 1, 1850, . • $ 1000.00 

Compound interest on $1000 from Jan. 1, 1850, 

to April 1, 1855, 5y. 3mo. . • . . . . 427.09 

Amount of principal to April 1, 1855^ . . • 1427.09 

First payment, June 10, 1850, » . . 70.00 ^ 
Compound interest from June 10, 1850, to 

April 1, 1855, 4y. 9mo. 21d., . . 26.94 

Second payment, Sept. 25, 1851, . . 80.00 
Compound interest from Sept. 25, 1851, to 

April 1, 1855, 3y. 6mo. 6da., . . 21.54 

Third payment, July 4, 1852, . . . 100.00 
Compound interest from July 4, 1852, to 

April 1, 1855, 2y. 8mo. 27da., . . 20.43 

Fourth payment, Nov. 11, 1853, . . 30.00 _^ 

(Carried forward :) $ 348.91 $ 1427.09 
13* 
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(Brought forward :) $348.91 $1427.09 
Compound interest from Nov. 11, 1853, to 

April 1, 1855, ly. 4mp. 20da., . . 2.97 

Fifth payment, June 5, 1854, . . . 50.00 

Compound interest from June 5, 1854, to 

April 1, 1855, 9mo. 26da., . . 2.87 

/ — — 

Amount of endorsements, . . . . . . , 404.75 

Balance due April 1, 1855, .... $ 1022.34 

NoTX. — The above note and endcHrsements are reckoned at 7 per cent. 

(Art. 378, p. 284.) 

2. 1.60578 X 1.035 = 1.553255 = the amount of $1 for 6y. 

6mo. ; 6 205.90 -j- .5532 = $ 372.16, Ans. 

3. 1.191 X 1.012 = 1.2052 = amount of $ 1 for 3y. 2mo. 

12da. ; $1026.54 -r- .2052 = $5000, Ans. 

4. 1.905 = interest of $1 for 31y. at 3^ per cent.; $857.25 
V ^ 1.905 = $450, Ans. 

(Art.'379, p. 285.) 

2. 640.405 -^ 400 = 1.60101, which for 12 years indicates by 

the table an interest of 4 per cent., Ans. 

3. 2096.147 -5- 2500 = .8384588 ; and in the table this is 

found ,to be ihQ interest of $ 1 for 9 years at 7 per cent. 

4. 200 -T-^ 100 = 2.000000 ; by the table it is seen that at 6 

per cent, this will be the amount of $1 for a time some- 
where between 11 and 12 years. The amount for lly. 
is 1.898299 ; if this, increased by -j^^^ of a year, be 2., 
then the rate is 6 per cent. ; 1.898299 X . 1.0534 = 
2.0Q000 very nearly. 

5. $31479.70 ^ 10000 = 3.14797 ; 3.0256, the amount of $1 

for 19y. at 6 per cent., is the approximation ; 3.0256 X 
1.04g := 3.14797 nearly ; hence the rate is 6 per cent. 

(Art. 880, p. 285.) 
a. 640.405 :f- 400 = 1.601012 ; which is the amount of $1 at 
4 per cent, for 12 jears, Ans. 
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3. 9021.78 -7- 6000 = 1.50363, which is the amount of $ 1 at 

7 per cent, for 6 years, Ans. 

4. 200 -^ 100 = 2.000000 ; by the table the amount at 5 per 

cent., which approximates to 2., is the amount for 14y., 
which is 1.979932 ; 2.0000 — 1.979932 = that interest 
which the amount for 14y. (1.979932) must gain before 
the $ 1 will be doubled ; therefore, to get the time required 
for gaining this principal, divide (Art. 360) the given 
interest by the interest of 1.979932 for ly. ; that is, 
divide 2.000 —1.979932 by 2.078928 — 1.979932; 
.020068 -h .098996 = .2026y. = 2mo. 13da. nearly ; 
14y. 2mo. 13da., Ans. 

5. 200 -7- 100 = 2. ; by the table the nearest approximation to , 

2., at 6 per cent., is the amount for lly., 1.898299 ; 
2.012196 — 1.898299 = .113897 ; 2. - 1.898299 = 
.101701 ; .101701 -J- .1 13897 = .89y. = 10mo.20+da.; 
lly. lOmo. 20-|-da., Ans. 

6. 1781.665 -r- 450 = 3.959, which by the table is found to be 

the amount of $ 1 at 3 J per cent, for 40y. ; but, as the 
principal in the problem pays 3J per cent, in periods of 
V half a year, its 40 periods will be only 20y. The deposit 
was made when the son was 1 year old ; and 20 -{- 1 = 
21y., Ans. 



DISCOUNT AND PRESENT WORTH. 
(Art. 386, p. 287.) 

2. $ 1.07 = amount of $ 1 for the given time ; $ 802.50 -^ 1.07 

= $750 ; $802.50 - 750 = $52.50, Ans. 

3. $ 1.12 = amount of $ 1 for the given time ; $ 117.60 -f- 1.12 

= $105.00, Ans. 

4. $ 1.205 = amount of $ 1 for 3y. 5mo. ; $ 769.60 -h 1.205 = 

$638,672, Ans. 



152 KEY TO 

5. $ 1.26875 = amount of $ 1 for 3y. 7mo. ; $ 678.75 -^ 1.26875 

= $ 534.975, Ans. 

6. $ 1.25 =^ amount of $ 1 for the time ; 
$600 -^ 1.25 = $480 present worth; 
$600 — $480 = $120 discount, Ans. 

7. $ 1.056| = amount of $ 1 for llmo. llda ; $ 79.87 -f- 1.056f 

= $75.57,4+. 
$l.lll^ = amount of$lfor22mo. 7da. ; $87.75 -^l.llli 
= $ 78.971 ; $ 78.971 + $ 75.574 = $ 154.545+, Ans. 

8. $ 1.118 =amount of $1 for 23mo. 18da.; $365.87 — 1.118 

= $327,254+. 
$1.1525=amount of $ 1 for 30mo. 15da. ; $ 161.15 -f- 1.1525 

= $139,826+. 
$ 1.028| = amount of $ 1 for 5mo. 22da. ; $ 112.50 ^ 1.028§ 

= $109,364+*. 
$ 1.258 =amount of $ 1 for 51mo. 18da. ; $ 96.81 -f- 1.258= 

$76,955+. 
1 327.254 + $ 139.826 + $ 109.364 + $ 76.955 + = $ 653- 

.40+, Ans. 

9. $67.25 -T- 1.18 = $56.99, Ans. 

10. $80,095 -5- 1.191 = $67.25, Ans. 

11. $110,364 -^ 1.402552 = 78.687; $110,364 — $78,687 = 

$ 31.67 1 discount, Ans. 

(Aet. 3875 p. 288.) 

1. $960 X .05 = $48; $960 — $48 = $912, Ans. 

2. $5000 -^- 1.07 = $4672.89; $5000 — $4672.89 = 

$ 327.11 true discount ; $ 5000 X -07 = $ 350 nominal 
discount; $350 — $327.11 = $22.89, Ans. 

3. $4440 X .03 = 133.20 ; $4440 - $133.20 = $4306.80; 

$4306.80 is the nominal present worth, and is the sum 
^ which must be hired at 6 per cent, to pay the debt ; 
$4306.80 X .03 = $ 129.204; $ 133.20 — $ 129.204 = 
$3,996, Ans. 
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BANKING. 
(Abt. 392, p. 290.) 

2. $7800 X (.015 + .0005 for 3 4ays of grace) .0155 = 

i 120.90, Ads. 

3. $1200-X .01225 =$14.70, Ans. 

4. $8000 X .0105 = $84 discount; $8000 — $84 = 

$7916 proceeds, Ansk 

5. $760 X .0255 = $19.38; $760 — $19.38 = $740.62, 

Ans. 

6. $7860 X .030J = $239.73; $7860 — $239.73 == $76- 

20.27, Ans. 

7. The time from Dec. 3 to April 3 is 4mo. ; 4mo. from 6mo. 

leave 2mo. or 60da. ; 60da. -|- 3da. = 63da., the time 
the note is to run ; $160.40 X .0105 = $1.68; $160- 
.40 - $1.68 = $158.72, Ans. 

8. 123da. from Apr. 16, 1856 = Aug. 17, 1856, the time when 

the note is legally due; -from May 16 to Aug. 17 = 93da., 
the time for whict the note was discounted ; $ 890,50 X 
.0155 = $ 13.80275 ; $ 13.80275 -^ 6, X 7 = $ 16.1032, 
Ans. * 

9. 90 -j- 3da. from May 1 = Aug. 2, the legal time of matur- 

ity ; May 1 to June 11 = 41da. ; 93 — 41 = 52da., 
for which the note was discounted; $1340 X .008 1 = 
$ 11.61 ; $ 1340 — $ 11.61 = $ 1328.39 proceeds, Ans. 

10. From June 19 to July 5 are 16da. ; from June 19 to Aug. 
19 are 61da. ; 61 + 3 = 64da.; 64 — 16 = 48, the 
time the note had to run, and for which it was discounted ; 
$9000 X .032 = $288; $9000 — $288 = $8712, 
Ans. 

(Art. 393, p. 292.) 

2. $ 1 X .01801 = $ 0.0180f ; $ 1.00 - $ 0.0180^ = $ 0.9819, 
the proceeds of $ 1 ; $ 680 -r- .9819 = $ 692.523, Ans. 



{ 
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3. Proceeds of $ 1 for 120 + 3da. = .9795 ; $ 540.50 -5- 

.9795= $551.81, Ans. 

4. $1938 -h .9695 = $1998.968, Ans. 

5. $1631.60 ^ .9795 = $1665.74, Ans. 

6. Present worth of $ 1 for 33da. at 2 per cent, per month = 

.989 ; $ 1500 -f- .989 = $ 1516.68, Ans. 

(Abt. 394, p. 292.) 

2. The proceeds of $ 1 for 30 + 3 da. = .9945 ; .06 -5- .9945 

= 6yf fg^ per cent., Ans. 

3. .06 -r- .9845 = 6^6^ per cent., Ans. 

4. .02 -7- .918 = 2j8^ per cent, a month, Ans. 

5. The proceeds of $1 are .96442 ; .07 -5- .96442 = 7^^ 

per cent., Ans. 

6. .06 -?- .94 = Ojf per cent., Ans. 

(Abt. 395, p. 293.) 

2. The amount of $1 for 33da. =1.0055 ; .06-^1.0055 = 
5^§^, per cent., Ans. 

8. 2 per cent, a month = 24 per cent, per annum ; .24 -f. 1.042 
= 23.g^ per cent., Ans. ' 

4. .06 -T- 1.0155 = 5jJ.^ per cent., Ans. 

5. .08 -5- 1.027333 = 7t8^%9^ per cent., Ans. 

6. .07 ~ 1.03558 = 6ff^| per cent., Ans. 

7. .06 -f- 1.06 = 5f I per cent., Ans. 

8. The amount of $1 for 8yr. 4mo. at 5 per cent. = $1.41§; 

.05—1.411 = .03^, Ans. 

MISCELLANEOUS EXAMPLES. 

(Page 294.) 



1. 


18 of gold ; 


20: 


18: 


: 100: 


90 per 


cent. 


of gold ; 




1 of copper; 


20: 


1 : 


: 100 : 


5 per 


cent. 


of copper ; 




1 of silver ; 


20: 


1: 


:100: 


5 per 


cent. 


of silver ; 




20; 
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2. If- = amount, ^| = principal, ^\ = discount. Therefore, 

32 X 16 = 512 -T- 15 = S^Wm ^ns. 

3. $25000 X .04 = $1000, Ans. 

4. 206J — 192 = 14J ; 192 : 14^ : : 1.00 : .07f J, Ans. 

5. 1.50 : 1.00 : : 1.00 : .66f ; 1.00 — .66| = .33J, Ans. 

6. How long will it take $ 10 to double itself, or gain $ 10 

interest? (Art. 360.) 10 ^ .50 = 20jr. ; 10 -h 60 = 
16fyr. ; 20 — 16| = 3Jyr., Ans. 

7. $500 -r- 1.2155 = $411,351, Ans. 

8. 1.00 : 1.10 : : $ 5 : $ 5.50, the price at which the cloth was 

actually sold, it being 10 per cent, less than the asking 
price ; therefore, .90 : 1.00 : : $ 5.50 : $ 6.11^, Ans. 

9. $7860 X .030^ = $239.73; $7860 — $239.73 = $76- 

20.27, Ans. 

10. $1500 -^ 1.06 = $1415.09f I; $1500 — $ 1415.09f§ = 
$ 84.90f 8, the true discount; $ 1500 X .06 = $ 90 ; $ 90 
— $ 84.90f S = $ 5.09f f , Ans. 

li. .24 -J- .958 = 25^ per cent., Ans. 

12. Interest of $ 1 at 1^ per cent, a month = $ .0225 ; $ 36.40 

-J..0225 = $1617.775, Ans. 

13. .12 -T- 1.011 = ll§|f per cent., Ans. 

14. In the course of 693 days the bank can discount notes of 60 

days 11 times, and notes of 30 days 21 times ; then (Art. 
393) $ 50000 -T- .9945 = $ 50276.52 = the face of the note 
or notes discounted for 33 days ; $ 50276.52 -- $ 50000 = 
$ 276.52 = the sum gained in each period of 33da. ; $ 276- 
.52 X 21 = $ 5806.92 = the whole amount gained on 30 
days' notes in 693 days; and $50000^- .9895==$ 50530.57 ; 
. $50530.57 -$50000=$ 530.57; $530.57x11=^58- 
36.27 = the whole sum gained on 60 days' notes in 693 
days; $5836.27 — $5806.92 = $29.35 = the amount 
which is gained on notes of 60- days more than on notes 
of 80 days, Ans. 
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15. 450 X $ 3.50 = $ 1575 ; 450 X $ 4.00 = $ 1800 ; « 1800 -^ 

.0305 = $54.90; $1800 — $54.90 = $1745.10; 
$1745.10 — $1575 = $170.10, Ans. 

16. 6J — 6 = i percent. 6J : J : : $1.00 : $0.076^^f, the in- 

terest of $ 1 for the required time at 6 per cent. ; $ 0.06^: 
$ 0.076|§ : : 12 months : 15m. 11^., Ans. [See solu- 
tion, p. 252.] 



STOCKS. 

(Art. 100, p. 296.) 

2. $24360 X 1.35 = $32886, Ans. 

3. $ 100 X 15 X 1.13 = $ 1695, Ans. 

4. $ 100 X 10 X .85 = $ 850, Ans. ' 

5. $100 X 30= $3000; $3000 X 1.08| = $8262.50, 

amount ; $ 3262.50 — $ 3000 = $ 262.50, premium, Ans. 

6. $50 X 25 X .97 = $1212.50, Ans. 

7. $250 X 22 = $5500; $5500 X .95 = $5225, amount 

paid ; $ 5500 — $ 5225 = $ 275, Ans. 

8. $50000 X 1.17 =$58500, Ans. 

9. $19500 X .93 = $18135; $19500 x 1.03 = $20085; 

$ 20085 — $ 18135 = $ 1950, Ans. 

(Art. 401, p. 297.) 

2. $ 6210 -=- 1.035 = $ 6000, Ans. 

3. $ 1155 -T- 11 = $ 105 ; $ 105 -5- 1.05 = $ 100, Ans. 

4. $1230 -f- 41 = $30; $ 30 -^ .60 = $ 50, Ans. 

5. $2052-^1.08 = $1900; $ 2052 — $ 1900 = $ 152, Ans. 

6. $16245 -r- .95 = $17100; $17100 - $16245 = $855, 

Ans. 

7. 862.50 -^ 57.50 = 15 shares ; $ 862.50 -=- 1.15 = $ 750; 

$862.50 — $750 = $112.50, Ans. 

8. $1000 X .88 = $ 880 ; 7920 4- 880 = 9 bonds ; $ 1000 

— $880 = $120 ; $120 X 9 => $1080, Ans. 
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(Aet. 402, p. 298.) 

2. 1.00 — .25 = .75 ; .06 -=- .75 = .08, Ans. 

3. .11 -f- 1.10 = 10 per cent., Ans. 

4. (402, note.) .12 -5- .8 == 1.50 ; 1.50— 1.00 = .50, Ans. 

5. .09 *-^ 1.25 = . 071; .06^.75 = .08; .08 — .07| = f per 

cent. ; therefore, it is the better investment by ^ per cent, 
to buy the 6 per cent, stock. 

6. .05 H- .07 = .71? ; 1.00 - Jlj = .28f, Ans. 

7. .05 -r- .80 = .06i ; $20000 X .06J = $1250 ; $20000 x 

.06 = $ 1200 ; $ 1250 — $ 1200 = $ 50, Ans. 



BEOKEKAGE AND COMMISSION. 
(Art. 407, p. 299.) 

2. $18768 X .Olf = $328'.44, Ans. 

3. $112.25 X 12 = $1347 ; 1347 X -OOJ = $3.36|, Ans. 

4. $12.25 X 700 = $8575; $8575 x -Olf = $150.06J, 

Ans. 

5. 50 -^ 10000 = .005 = i per cent., Ans. 

6. $ 8.95 X 173 X .015 = $29.03^, Ans. 

7. $ 107.75 X 37 X .00| = $14.95^, Ans. 

8. 395£. 15s. 5d. = 94985d,; 94985 X -02^ = 2137.1625d. 

= 8£. 18s. If^^d., Ans. 

9. 5.46 -J- 364 = .OIJ, Ans. 

(Art. 408, p. 801.) 

2. $ 1976 H- 1.04 = $ 1900 ; $ 1976 — $ 1900 == $ 76, Ans. 

3. $8341.50 -^ 1.005 = $8300; $ 8300 -f- 83 = 100 shares; 

$8341.50 — $8300 = $41.50 brokerage, Ans. 

4. $ 8960 -T- 1.02 =:$ 8784.31|f ; $8960 -$ 8784. 31 J} 

$ 175.68f f , Ans. 
14 
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5. $ 5150 -h 1.03 = $5000; $5150 — $5000 = $150, Am 

6. $ 285 -^ .015 =$ 19000, Ans. 

7. $740.83J — $ 7.50 = $ 733.33| = the bill minus the cart- 

age; $733.33J -7- 1.015 = $722.50; $733.33| - 
$ 722.50 = $ 10.83| = commission ; 250 X 34 = 8500 
lb. of sugar; $722.50 -^ 8500 = $0.08^ per pound, 
Ans. 

8. 987£. 18s. 6d. x .0225 = 22£. 4s. 6i^gd. ; 987£. 18s. 

6d. — 22£. 4s. 6^4g-d. = 965£. 13s. ll^^jV^- ; ^65£. 
13s. ll^V<i- X 100 = 96569£. 13s. 4id. ; 96569£.13s. 
4Jd. -=- lOlJ = 947£. 18s. 5|^. ; 947£. 18s. 5|^ 
= 227501|ffd.; 1£. 3s. 8d. = 284d.; 227501|^ -r 
284 = 801^V¥^yds., Ans. 



ACCOUNT OF SALES. 


(Art. 410, p. 303.) 




(2.) 




Amount of sales, . . . . 


• . 


Freight, . ... . . . 


$ 185.50 


Commission at 3 per cent, on $2671.40, 


74.57 


Cartage, cooperage, &c., 


26.00 


Storage and insurance, .... 


63.24 


Amount of charges. 


• • 


• 

Net proceeds to J. B. & Co., 


• • 
* 



$2671.40 



. $ 349.31 
$2322.09 



2, 
3. 



PKOFIT AND LOSS. 
(Art. 412, p. 304.) 

$5 X .80 = $4, Ans. 
$8.50 X 1.10 = $9.35, Ans. 
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4. $0.42 X .95 = $0,399, Ans. 

5. $2500 X 1.20 = $3000, Ans. 

(Art. 413, p. 304.) 

2. $4 -f- .80 == $5, Ans. 

3. $96 -^ 1.20 = $80; $80 -H 10 = $8, Ans. 

4. $12.50 -5- 1.17 = $10,683^7-, Ans 

5. $6,125 -5- .875 = $7.00, Ans. 

(Art. 414, p. 305.) 

2. $7 — $6,125 = $ 0.875 ; .875 -r- 7 = 12J per cent., Ans. 

3. $225 - $200 = $25 ; 25-5- 200 = 12 J per cent., Ans. 

4. 500 -^ 2500 = 20 per cent., Ans. 

ri>. $64.86 43^ was given for the cloth, and $2.50 X 24 = 
$60.00 was received for it; therefore the loss was $64, 

.86 4 J^ - $ 60.00 = $ 4.86,4^, or^^of ite value, 
= .075 = 7 J per cent., Ans. 

(Art. 415, p. 306.) 

2. $7 -H 1.75 = $4 prime cost; $4 — $3 = $1, loss on 

1yd. ; 1 H- 4 = .25 loss, Ans. 

3. $ 1.25 -7- .85 = $ 1.470j^^ par value of com ; $ 1.647^^ — 

1.470fy = .176t-\ gain per bushel if sold for $ 1.647 xV; 
.176 j-8^ -f- 1.470|^ = .12, Ans. 

4. $1.647tV -H 1.12 = $1.4701? ; $1,470^^ - $1.25 = 

$0,220^-^ loss per bushel if sold at" $1.25; .220^^ -J- 
1.470f^ = 15 per cent., Ans. 

5. $75 -J- .75 = $100 cost of the horse; $100 X 1.30 = 

$130 real value of horse ; $130 — $75 = 55, Ans. 

6. $1.25 -T- .75 = $1.66 J cost per pound ; $1.66f - $1.40 

==.26f loss per lb. if sold at $ 1.40 ; $ .26f -j- 1.66f = 16 
per cent, loss, Ans. 
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MISCELLANEOUS EXAMPLES. 
(Page 306.) 

1. $100 X 1.15 = *115 ; $115 - $100 = $15 gain on 1 

share ; $ 120 -5- 15 = 8 shares, Ans. 

2. $250 X 1.09 = $272.50 cost per share; $272.50 — $25 

= $247.50 = what one share was sold for; $250 — 
$ 247.50 = $ 2.50 loss by each share on the par value ; 
2.50 -T- 250 = .01 discount, Ans. 

3. $ 19200 -^ .96 = $ 20000 ; $ 20000 X .07 = $ 1400 = 

income from 7 per cent, stocks ; $ 19200 -f- .80 = $24- 
000; $ 24000 X .05 = $ 1200 = income from 5 per 
cent, stocks ; $ 1400 — $ 1200 = $ 200 greater income 
froni 7 per cent, stocks, Ans. 

4. If each share of $ 250 should pay 10 per cent., the dividend 

would be $ 25 ; then, by proportion, $ 25 : $ 15 : : 
$250 : $150, Ans. 

5. $ 1.00—$ 0.20 = $ 0.80; $ 0.80 X .015 = .012 commission 

on each bill of $ 1 ; $ 0.80 + $ 0.012 = $ 0.812 = the 
cost per cent, of the bills ; .812 X $ 200 = $ 162.40 the 
amount lost on the worthless bills ; $ 162.40 -{- $ 364 =: 
$ 526.40 = sum which must accrue from the bills sold at 
par to make a net gain of $ 364 ; $ 526.40 -r- .188 (the 
gain on each bill of $ 1 sold at par) = $2800 = amount 
' of bills sold at par ; $ 2800 + $ 200 (amount of the 
worthless bills) = $ 3000, Ans. 

6. $ 5640 — $ 76.50 = $ 5563.50 = proceeds of cotton miTms 

the storage ; $ 5563.50 — $ 5422.50 (sum remitted) = 
$ 141 commission ; $ 141 -h 5640 = .02J the per cent, 
of conunission, Ans. 

7. The horse was bought for 70 per cent of his real worth ; and 

.70 X .75 = .525 ; that is, the horse was sold for 52J 

^ per cent, of his original worth, which is a loss of 1.00 — 

.525 = 47^ per cent. ; but by the question 47^ per cent 



\ 
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of the original value = $ 55 ; therefore 47 J : $ 55 ; : 
52 J : $60.78^1, the sum received for the horse, Ans. 

8. $35-h 1.04 = $33.65,3f^ present worth of $35; $33- 

65,3^ — $30 = $3.65,3fi gain, Ans. 

9. 63gal. — 15gal. = 48gal.; $2.21,6| X 48 = $106.40, 

price sold at; $112 — $106.40 = $5.60 loss; $112 : 
$5.60 : : 100 : 5 per cent, loss, Ans. 

10. 63gal; - 15gal. == 48gal. left: $2.21,6§ X 48 = $106- 

.40; $106.40 -^ .95 = $112, Ans. 

11. $ 9.00 X .90 = $8.10, what Ibbl. of the damaged flour is 

sold for; $8.10 X 25 = $202.50, proceeds from 25bbl. 
of , damaged flour ; $9.50 X 25 = $237.50; $202.50 + 
$237.50 = $440, the avails of the flour; $9 x 50 = 
$ 450, cost of the flour ; $ 450 — $ 440 = $ 10 loss, Ans. 

12. $6135 -r- 1.024 = $6000 = sum paid for the flour; 

$ 6000 X 1.20 = $ 7200 ; $ 7200 — $ 6135 = $ 1065 ; 
$1065 — $31.63 (storage, &c.) = $ 1033.37, Ans. 

13. $ 102.50 X 90 = $ 9225 h- 2^ = $ 3690, the sum remit- 

ted ; $ 3690 — $ 90 = $ 3600 -h 95 = 37T. 17cwt. 3qr. 
14^9^1b., Ans. 



PARTNERSHIP. 
(Art. 417, p. 309.) 



2. $4000 -r- 10000 = 40 per cent, gain; $3000 X 40 

$ 1200, Jones' part. 
$ 2000 X .40 = $ 800, Weston's part. 
$ 5000 X .40 = $ 2000, Sprague's part. 

3. $18780 : $ 6780 : : $2000 : $ 722.044^ C'e part. 
$18780 : $12000 : : $2000 : $1277.956, D's part. 

4. Harvey $ 2500 x .05 = $ 125, Harvey's loss. 
Blake $3000 X .05 = $150, Blake's loss. 
Horsford $5500 X .05 = $275, Horsford^s loss. 

1 Aik 
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5. 



$332.50 — $120. = $212.50 to be divided between Elliott 
andMahew; $850 : $212.50 : : $500 : $ 125, Elliott's 
share; $850 : $212.50 :: |350 : $87.50, Mahew's 
share, Griswold's gain will bear the same relation to his 
stock that Mahew's or Elliott's does ; therefore $ 125 : 
500 : : $120 : $480, the value of Griswold's stock. 



6. $ 5000 + $ 6500 + $ 7500 == $ 19000, amount of stock ; 
$ 19000 X .40 = $ 7600 ; $ 7600 X .90 = $ 6840, net 
gain. 



$19000 : $5000 
$19000 : $6500 
$19000 : $7500 



^ Ans. 



: $ 6840 : $ 1800, A's gain, 

: $ 6840 : $ 2340, B's gain, ^ Ans. 

: $6840 : $2700, C's gain, 

7. $40000 capital; $2000 + $4500 + $2500 + $1500 = 

$ 10500 = whole gain. 

$ 10500 : $ 2000 : : $ 40000 
$ 10500 : $ 4500 : : $ 40000 
$ 10500 : $ 2500 : : $ 40000 
$ 10500 : $ 1500 : : $ 40000 

8. $ 7500 gains $ 1000 + $ 500 = $ 1500, which is 20 per 

cent, on^tho principal ; hence, 

$ 2000 X .20 = $ 400, A's gain, ^ 

$ 3000 X .20 = $ 600, B's gain, V Ans. 

$ 400 + $ 600 + $ 500 = $ 1500, C's gain, j 

9. Let A = 1.00 ; then B = 1.50 ; C = 1.25 ; $ 30000 X 

.25 == $ 7500 whole profits ; A + B + C = 3.75. 



$ 7619.04if A's, 
$ 17142.85^f B's, 
$ 9523.803-5 C's; 
$ 5714.28|f D's, >> 



3.75 : I.OO 
3.75 : 1.50 
3.75 : 1.25 



$ 7500 : $ 2000, A's gain, 

$ 7500 : $ 3000, B's gain, y Ans. 

$ 7500 : $ 2500, C*s gain, 

10. The fractions ^, j^, ^, are as the fractions fg, J^, ^ J, or as 
20, 15, 12 ; 20 + 15 + 12 == 47 ; f ? = Walker's, if 
= Edwards', ^^ = Armstrong's share of the gain ; but 
Armstrong's is divided between Walker and Edwards, 
and Walker's share is to Edwards' as 20 to 15 ; hence 
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Walker's share is |? + f g of Jf = 4 ; and Edwards' 

share is ^f + Jl ®^' if = T'^ ^^^ 

^ of $50000 = $28571.42?- Walker's, ) 

f of $50000 = $21428.571 Edwards', ) ^'^^• 

(Akt. 418, p. 311.) 

2. BY ANALYSIS. 

$ 3200 for 12 months is the same as $ 38400 for 1 month ; 
and $4200 for 8 months is tho same as $33600 for 1 
month. Therefore the whole stock may be considered 
$ 38400 + $ 33600 = $ 72000. Goodwin's share of the 
profit will therefore be ^f-*Jo ^ ^s^ of $240 = $128; 
Blunt's share will be ?Jg Jg = ^7^ of $ 240 = $ 112, Ans. 

FORM OF STATEMENT. 

$ 3200 X 12 == $ 38400, G's product. 
$4200 X 8 = $ 33600, B's product. 

$ 72000 

$ 72000 : $ 38400 : : $ 240 : $ 128, G's gain, ; 

$ 72000* : $ 33600 : : $ 240 : $ 112, B's gain, \ ^^' 

3. BY ANALYSIS. 

24 oxen for 8 weeks is 1 ox for 192 weeks ; 18 oxen for 12 
weeks is 216 oxen for Lweek ; and 12 oxen for 10 weeks 
is 1 ox for 120 weeks. The amount of pasturing is 192 ~[- 
216 -f 120 = 528 weeks. A's share is ^f § = ^\ of 
$26.40 = $9.60; B's share is f J| = /^of $26.40 = 
$ 10.80 ; C's share is |f g = /^ of $ 26.40 = $ 6.00, Ans. 

FORM OF STATEMENT. 

24 oxen X 8 = 192 oxen. 
18 oxen X 12 = 216 oxen. 
12 oxen X 10 = 120 oxen. 









528 oxen. 


528 : 


: 192 : 


: $ 26.40 : 


$ 9.60 what A pays, 


528 : 


; 216 : 


: $ 26.40 : 


$ 10.80 what B pays, 


528 


: 120 : 


: $26.40 : 


: $ 6.00 what pays. 



Ads. 
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(4.). 
$ 300 X 5 $ 1500 

$400x8 $3200 
$500 X 3 $1500 




$ 6200 


$6200 
06200 
$6200 


: $1500 : : $100 : $24.19fJ Barclay's, 
: $3200 : : $100 : $ 51.61 g^i Hickman's, 
: $1500 : : $100 : S 24.19 J} Oliver's, 



Ads. 



5. 021 + 040 + $24 = 085, whole gain; and 

§1 = A'a for 7mo., and |i -f- 7 = 5^, A's for Imo. 
^§ = B's for Brno., and |Q -f- 8 = ^%, B's for Imo. 
f I =z C's for 12mo., and f f -r- 12 = q%, C's for Imo. 

Q ' hence 



3 _L 6 
B5 n^ "6 5 



+ ifs — ii > 






o 
■> 

8 5" 

5 
5 5 

2 
■55 



: 1000 : 300 = A's capital, 
: 1000 : $ 500 = B's capital, 
: $1000 : $200 = C's capital. 



Ans. 



6. Let 100 = gain of each ; 100 -(- 100 = 200, gain of both. 
^og = White's gain in 12mo., and ^gg -H 12 = /^, White's 

gain in Imo. 
^gg = D's gain in 8mo., and ^gg >4- 8 = ^\, D's gain in 
Imo. 

= 4^g, gain of both in Imo., or in any equal time. 



-/8 + 



3 
■f 8 



A 



^1 



ff 



^2g : : $ 6300 : $ 2520, White's capital, 

3 . 

¥8 • 



$6300 : $3780, Daniel's 



capital, ) 
capital, ) 



Ads. 



ao 



4000 X 4 = 16000 
500 

4500 X 12 = 54000 

1000 

3500 X 4 = 14000 

A's product = 84000 



3000 X 10 =5= 30000 
1500 

1500 X 4 = 6000 
3000 

4500 X- 6 = 27000 
B's product = 63000 
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$2000 X 6 = 12000 
2000 




•<^ 


4000 X 8 = 32000 
2000 

6000 X 2 = 12000 
1500 




A's product, 84000 
B's product, 63000 
C's product, 74000 

221000 


4500 X 4 = 18000 






C's product = 74000 

$221000 : $84000 : 
$221000 : $63000 : 
$221000 : $74000 : 


: $4420 
: $4420 
: $4420 


« 

: $ 1680, A's gain, ) 

: $1260,B'sgain, >• Ans. 

: $ 1480, C's gain, j . 


$ 12000 X 6 — 72000 
2500 


(8.) 


$18000 X6 = 108000 
2500 


9500 X 3 = 28500 
1000 




15500 X 3 = 46600 
6000 


8500 X 3 = 25500 

• 




9500 X 3 = 28500 



G's product = 126000 



T's product = 183000 



126000 4- 183000 = 309000, sum of products. 
$ 8500 + 9500 = 18000 ; 18000 — 15000 = $ 3000, whole loss. 

$3000 X Hf»U = $ 1223.30^-^0%, G'sloss; $3000 X UUU 
= $ 1776.69T«jrV, T's loss. 

$8500 — $ 1223.30-rVTr = 7276.69TVir, G^'s share ; $ 2500 — 
$1776.69§Jf = $ 7723.30^^<Vi T's share. 

(9.) 

$ 3500 X 8 = 28000 



$4000 X 6 = 24000 
2000 

2000 X 18 = 36000 
J's product = 60000 

$ 2500 X 10 = 25000 
2000 

4500 X 14 = 63000 
B'b product = 88000 



1500 

2000 X 16 = 32000 

E's product = 60000 

J»s product 60000 
E's " 60000 
B's " 88000 



208000 
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208000 : 60000 :: $1041.80 : $300.5l4-§, J\ 

208000 : GOOOO :: $1041.80 : $ 300.51 ff, E's, } Ans. 

208000 : 88000 :: $1041.80 : $440.76^2^, B's, 

10. This problem may be solved by analysis, thus : $ 10000 gain 

$22.50 in 12mo., and gain 2.2^0- = $ 187.50 in Imo., and 

\.%yS§ = .01875, the gain of $ 1 in Imo. ; and $ 2800 X 

.01875 = $ 52.50 = Parkman's gain in Imo. ; and 420 -^ 

52.50 = 8mo., the time Parkman's money was in trade ; and 

$ 3600 X .01875 =: $ 67.50, Delano's gain in Imo. ; hence, 

405 -^ 67.50 = 6, the number of months Delano's money 

was in trade. To get the rate per cent, divide the gain for 

ly. by the capital, 2250 -4- 10000 = .22^ per cent., Ans. 

The problem may be solved by Art. 360. Obtaining the rate 

per cent, as before, divide the gain by the interest of the 

principal for one year. 

$ 2800 X .22 J = $ 630 ; 420 -r- 630 = §y. = 8mo., P's time. 
Jt 3600 X .22^ = $ 810 ; 405 -T- 810 = iy. = 6mo., D's time. 



BANKRUPTCY. 
(Akt. 420, p. 313.) 

2. $52384 — $1584 = $50800; 50800 -^ 63500 = .80; 

$8361.55 X .80 = $6689.24, amount received by Day- 
ton, Ans. 

3. $600 +$760 +$840 + $800 = $3000; $2275-^-3000 

= $ 0.75^, the amoimt paid on $ 1 ; 

$ 600 X .75 1 = $455.00, A's dividend, 
$ 760 X .75f = $ 576.33i, B's 
$ 840 X. 75^ = $637.00, C's « ^ 
$ 800 X .75f = $ 606.66f , D»s « 

4. $ 400 + $ 300 + $ 1000 = $ 1700 ; 600 -s- 1700 = M^\ ; 

$ 400 X .35 iV = $141.17|f, A's share, 

$ 300 X .35tV = S 105.88tV, B's " > Ans. 

$ lOOO X .35xV = $ 352.94^^7, C's " 
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5. $ 180000+$ 40000+$ 12875 = $ 232875, and this amount 
contains botli the sum distributed to the creditors and the 
3J per cent, charges; therefore, $232875-7-1.034 = 
$ 225000 = the amount distributed to the creditors ; and 
225000 -i- 300000 = .75, the per cent, paid ; $ 1360.60 
X .75 = $ 1020.45, amount received by Henderson, Ans. 



TAXES. 

(Art. 425, p. 316.) 

» 

2. $ 1310 X -005 = $ 6.55, amount on P's property. 

$1.50 X 7 = $10.50, Forster's poll tax. 

$ 17.05, Forster's tax, Ans. 

3. $415.35 X .005 = $2.07675, Ans. 

4. $3506300 = , taxable property ; 

$ 14018.90 — $ 3500 = $ 10518.90, to be assessed on prop- 
erty; 
$10518.90 -i- 3506300 = .003 == tax on $ 1 ; 
$29010 X .003 = $ 87.03 == A's property tax ; 
$87.03 + $2 = $ 89.03 = amount of A's tax, Ans. 

(Art. 4265 p. 316.) 

2. $ 10450 -H .95 = $ 11000, Ans. 

3. $ 9700 -4- .97 = 5 10000 = assessment ; $ 10000 — $ 9700 

= $ 300 = cost of collection, Ans. 

4. $ 756000 = , taxable property; 

$ 18000 -i- .97 = $ 18556.70 = amount of tax to be raised ; 
$ 1.50 X 450 = $ 675 = amount assessed on the polls ; 
$18556.70 — $ 675 = $17881.70 = amount to be assessed 

on the property ; 
$17881.70-7-756000 = $0.0236 (nearly), tax on each 

dollar. 
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$15600 X .0236 = $368.16, A's property tax ; 

$ 1.50 X 3 == >4'^0, A's poU tax; 

$368.16 + $4.50 = $ 872.66, amount of A's tax, Ana. 

(Art. 427, p. 517.) 

2. $ 500 + $ 150 4- $ 30 = $ 680, amount of expenditures ; 
^ 680 — $ 350 = $ 380, amount of rate money ; 

$330 -7- 5500 = $0.06, rate per day; 

60 + 60 + 30 = 150 days' attendance for A ; 

150 X 0.06 = $ 9, A's bill, Ans. 

3. $ 150 -|- $ 18.50 = $ 168.50, amount of expenditures ; 
$168.50 — $63.50 == $105, amount of rate money; 
$ 105 4- 3000 = $ 0.035, rate per day for each pupil ; 
121 X 0.036 = $4,235, A's rate bill, ) 

173 X 0.035 = $6,055, B's rate biU, ) ^' 



GENEEAL AVERAGE. 
(Art. 432, p. 320.) 

(2.) 



OOHTBIBnTOBT DTRBKBTS. 


LOSS POB OBHKBAL BOnnT. 


Vessel, $ 31500 


Thrown overboard, $ 6500 


Cargo, 6235 


Repairs less |, 700 


Freight less i, 2080 


Cost of detention, 142 



Entire contrib. int., $ 39815 Entire loss, $ 7342 

$7342 -f- 39815 = .18 J (nearly), the loss per cent.; 
$ 31500 X .18i = $ 5827.50, am't payable by vessel ; 
2080 X .18i = 384.80, am't payable by freight; 
2145 X -181 = 396.825, am't pay'e by Manning & Bro.; 
1460 X .18 J = 270.10, am't pay'e by Anderson & Piske; 
960 X .18J = 177.60, am't payable by Smidt & Huber; 
670 X .181 = 123.95, am't pay'e by .Greenwood & Co.; 
1000 X .18i = 185.00, am't payable by A., B., & H. 
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EQUATION OF PAYMENTS. 

(Art. 435, p. 322.) 

8. $ 200 to be paid in 3 months is the same as $ 100 in 6 
months ; and $ 300 in 5 months is the same as $ 100 in 
15 months ; and $ 500 in 10 months is the same as $ 100 
in 50 months. If, then, $ 100 is to be paid in 6 -j- 15 + 
50 = 71 months, $ 1000 should be paid in ^V o^ 71 
months =^i = 7mo. 3da., Ans. 

' OPERATION. 

^$ 200 X 3= 600 
$ 300 X 5 = 1500 
$ 500 X 10 = 5000 

$1000 1000)7100(7tV months, Ans. 

7000 

100 

4. $2000 X 

500 X 12 = 6000 
4000 X 24 = 96000 
6500 . 102000 
102000 -i- 6500 = 1539^mo. = 15mo. 20|fda., Ans. 

5. $ 50 to be paid in 2 months is the same as $ 100 in 1 month ; 

$ 150 in 8 months is the same as $ 100 in 12 months. 
The equated time, then, will be as if $ 100 were to be 
paid in 1 month, $100 in 5 months, and $100 in 12 
months; that is, $100 in l-|-5 + 12 = 18 months; 
consequently $ 300 in | of 18 months = 6 months, Ans. 

OPERATION. 

$ 50x2= 100 
$100x5= 500 
$150 X 8 = 1200 
$300 300)1800(6 months, Ans... 

1800 

15 
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6. The first bill due is that for $ 600, on May 1. 

Due May 1, $600 

« July 7, 370 X 67= 24790 

. " July 15, 560 X 75 == 42000 

" Oct. 20, J20 X 172 = 72240 

1950 139030 

139030 -7- 1950 = 71 days, nearly ; May 1 + 71 days = 
July 11, Ans. 

7. The first bill due is that for $675.25, on June 1, 1855. 

Due June 1, $ 675 



" Nov. 4, 


376 X 156 — 


58656 


* " 25, 


822 X 177 — 


145494 


1856. 






Due June 1, 


961 X 366 = 


351726 


" Apr. 1, 


145 X 305 = 


44225 


" Aug. 10, 


811 X 436 — 


353596 


" " 12, 


568 X 438 = 


248784 


" " 15, 


370 X 441 = 


163170 



4728 1365651 

1365651 -h 4728 = 289 days ; June 1, 1855 + 289 days 
= March 16, 1856, Ans. 

(Art. 436, p. 324.) 

2. As i of $ 144 is paid 7 months before it is due, it is evident 
the remainder, $ 72, is payable in 14 months ; but $ 48 of 
this sum is paid in 4 months, which is 10 months before it 
is due. There will then remain $24 unpaid; and the 
question will be. How long may $ 24 be kept to pay the 
interest of $ 72 for 10 months ? $ 72 for 10 months is 
the same as $ 1 for 720 months ; and $ 1 for 720 months 
is the same as $ 24 for -^ of 720 months = 720 -H 24 = 
30 months. To the 30 months we add the 4 months, and 
we have the whole equated time ; thus, 30 -f- 4 = 34 
months = 2y. lOmo,, Ans. 
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OPERATION. 








144x7 


= 1008 








72 






• 




48X4 


= 192 






• 


120 
. 24 


24)816(34mo. — 

72 

96 
96 


:2y. 


lOmo., 


1 
Ans. 



3. The payments in this problem were not due before Nov. 23, 
1856; the days are reckoned from the time each pay- 
ment was made to the end of 8 months, Nov. 23. 

8000 



Paid April 5, 1200 X 282 = 278400 

" July 4, 1500 X 142.= 213000 

" Sept. 25, 1800 X 59 = 106200 

" Oct. 1, 1000 X 53 = 53000 

" Nov. 20, 500 X 3 = 1500 

6000 652100 

Balance unpaid, $ 2000 

652100 -5- 2000 = 326 days; Nov. 23, 1856 + 326 days = 

[Oct. 15, 1857, Ans. 

4. $133^ in 2 months is the same as $1 in 266| months; 
and $266 § in 3 months is the same as $1 in 800 
months ; $ 400 in 6 months is the same as $ 1 in 2400 
months; and $1 in 266| -f 800 + 2400 = 3466| 
months is the same as $ 800 for ^^ of 3466 1 months = 
3466| ^ 800 = 4J months. And if J of $ 800 be paid 
down, the remainder, $400, may be kept twice 4 J 
months = 8| months, Ans. 
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OPERATION. 

$133^X2= 266| 
266| X 3 = 800 
400 X 6 == 2400 

^00 400)34661(8 months. 
400 3200 

400 266§ 
30 

400)8000(20 days. 
800 





5. The payments made in this bill were not due before March 
25, 1857, 6 months from Sept. 25, 1856. 

1856. . 3051 

Paid Oct. 4, 476 X 172 = 81872 
" Nov. 12, 375 X 133 = 49875 
« Dec. 5, 800 X HO = 88000 



1857. 



" Jan. 1 , 200 X 83 = 16600 
1851 236347 



Balance unpaid, $ 1200 

236347 -5-1200 =197 days, nearly; March 25, 1857 + 197 

[days == Oct. 8, 1857, Ans. 



AVERAaiNa OF ACCOUNTS. 
(Art. 4385 p. 327.) 

2. The first item in this account was due July 4, 1855. 

Days reckoned from July 4, 1855. 
July 4, $376 

Aug. 20, 816 X 47 = 88362 
Aug. 29, 178 X 56 = 9968 
Sept. 26, 387 X 83 = 32121 
Dec. 6, _419 X 164 ==64626 
$ 2176 144967 



Days reckoned from July 4, 1855. 
Aug. 10, $ 316 X 37 = 11692 
Sept. 1, 675 X 69 = 89826 
Sept. 26, 612 X 83 = 42496 
Nov. 20, 162 X 139 = 22518 
Dec. 1, 100 X 150 = 1500 
$1765 181631 
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;( 2176 — $ 1765 = $ 411, diflference of items ; 144967 — 131581 
= 13436, difference of products ; 13436 -5- 411 = 32 + 
days; July 4, 1855 + 33 days == Aug. 6, 1855, Ana. 

3. The first item due in this account is the cash parent of 
$ 700, April 1 ; from this date the time is reckoned. 



Due 1866. 
Sept. 1, 
Sept. 20, 
Oct 11, 
Oct. 30, 
Dec. 16, 
1867. 
Jan. 18, 
*Feb. 28, 
Mar. 26, 



: 721 X 163 = 110318 
816 X 172 = 140180 
688 X 193 = 113484 
300 X 212 = 63600 
626 X 258 = 161260 

660 X 292 = 163620 
686 X 333 = 228105 
366 X 368 = 130670 



Due 1866. 

April 1, $ 700 

Nov. 30, 670 X 243 = 188510 
600 X 110 = 56000 
100 X 177 = 17700 



July 20, 
Sept. 25, 

1867. 
Mar. 30, 
April 30, 
May 20, 



750 X 368 = 272260 
330 X 394 = 180020 
500 X 414 = 207000 

$ 3460 820480 



$4669 1111122 

1111122 -- 820480 = 290642, balance of products ; 
$4659 — $ 3450 = $ 1209, balance of the items ; 
'290642 -T- 1209 = 240 days ; 240 days forward from April 1, 
1856 = November 27, 1856, Ans. 

* See note 2, p. 360, National Arithmetic. 

4. In this problem the time is reckoned from the first date in 
the account to the date of each item, it being due from 
date. 



1856. (Time from March 1.) 
Mar.l, $36.26 

April 7, 18.16 X 37= 671.56 
June 16, 48.26 X 106 =' 6115.56 
July 21, 91.20 X 142 = 12950.40 
Aug. 1, 30.00 X 153 = 4590.00 



$223.86 



23827.51 



1856. (Time from April 1. ) 
April 1, $48.25 

May 20, 90.10 X 49 = 4414.90 
June 17, 12.50 X 77 = 962.50 ^ 
July 4, 20.00 X 94 = 1880.00 
July 10, 25.00 X 100 = 2500.00 

$ 195.85 9757.40 



23327.51 -T- 223.86 = 104 days; March 1 + 104 days = 

June 13 ; 
9757.40 ^ 195.85 = 50 days, nearly ; April 1 -f 50 days = 

May 21 ; 
15* 
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June 13 is the average timS of the debit items becoming due; 
and May 21 is the average time of the credit items be- 
coming due. From May 21 to June 13 = 23 days = 
difference between the average dates ; then the amount of 
the smaller side, 195.85 X 23 = 4504.55 ; 4504.55 -i- 
28.01 (= 223.86 — 195.85, balance of the account) = 
161 days nearly ; hence, June 13 (the average date of 
the larger size) -j- 161 days = Nov. 21, 1856, Ans. 

$223.86 — $195.85 = $28.01, balance due Nov. 21; $28.01 
-h 1.01 (the amount of $1 from Sept.' 21, 1856, to Nov. 
21, 1856) = $27.73, the cash value of balance, Sept. 1, 
1856, Ans. 

5. In the adjustment of this account, the time is reckoned for 
the debit items from the first date ; after * ascertaining the 
average time of payment, the 8 months of credit are 
added. 



1866. 
May 1, 
July 7, 
Sept. 11, 
Nov. 25, 
Dec. 20, 



$800 
760 X 67= 50920 
417 X 133 = 55461 
288 X 208 = 59904 
571 X 233 = 133043^ 



$2386 



299328 



1857. 
Jan. 1, 
*Oct. 18, 
Mar. 19, 
April 1, 
May 25, 



$500 
482 X 290 = 139780 
750 X 77= 57750 
210 X 90 = 18900 
100 X 144 = 14400 



$2042 



230830 



299328 -f- 2336 == 128 days ; May 1 -f 128 days = S'ept. 6, 
1856. 

230830 -f. 2042 = 113 days ; Jan. 1 + 113 days = April 24, 
1857. 

Sept. 6, 1856, is the average date of the debits ; and Sept. 6, 
1856 -|~ 8 mo. = May 6, 1857, the average time of the 
debits becoming due; April 24 is the average time of the 
credits becoming due. The difference between April 24 
. and May 6 is 12 days; 2042 ( mount of smaller side) 
X 12 = 24504 ; 24504 -j- 294 (balance of the account) 



• Due Oct. 18. 
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= 83 days ; May 6 (average time of the laiger side) -\- 
83 days = July 28, 1857, Ans.* 

Also, what will be the value of the balance on Nov. 28, 1857? 
$294 is the balance; from July 28 to Nov. 28 are 4 
months; the amount of $294 for 4 months = $294 X 
1.02 = $299.88, Ans. 

6. In this problem the first item of debits becoming due is that 
of $560, on June 1 ; and the first item of credits becom- 
ing due is that of $ 100, cash paid June 20. 



Due June 20, $ 100. 

820x119= 97580 
350 X 79 = 27650 
800 X 56 = 44800 
630 X 271 = 170730 
400 X 130 = 52000 
^50 X 254 = 190500 
$"3850 583260 



Due June 1, $560. 

846 X 71 = 60066 
728 X 111 = 80808 
400 X 59 = 23600 
560 X 345 = 193200 
600 X 200 = 120000 
_500 X 343 = 171500 

$4194 649174 

649174 -^ 4194 = 155 days ; June 1 + 155 days = Nov. 3, 
1856. 

583260 -f. 3850 = 151 days; June 20 -\- 151 days = Nov. 18, 
1856. 

Nov. 18 — Nov. 3 = 15 days, the difference between the ave- 
rage date of -the debits and credits becoming due ; 3850 
(the amount of the smaller side) X 15 = 57750 ; 57750 
-7- 344 (the balance of the account) = 168 days. Since 
the amount of the larger side becomes due first, Nov. 3, 
the 168 days must be counted backward from that date ; 
therefore, Nov. 3, 1856 - 168 days = May 19,1856, 
Ans. 

The time from this date to the time of settlement, 12mo. 5da. ; 
therefore, $344 X 1.060| = $364.93, the value of the 
balance, May 24, 1857, Ans. 
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(Art. 139, p. 331o) 

Alfred Hicks in account with Keen & Lee. 



1Q67. 


1857. 


Due July 1, $ 156 X 153 = 23868 


Due Feb. 1, $ 120 X 308 = 86860 


" Feb. 3, 100 X 301 = 30100 


« July 20, 420 X 134 — 66280 


•* July 20, 317 X 134 — 42478 


" Nov. 1, 800 X 30 = 9000 


" " 30, 162 X 124 — 20088 


" " 1, 60 X 30— 1500 


" May 16, 100 X 200 — 20000 


1858. 


1858. 


" Feb. 20, 213 X 81 = 17268* 


♦* Jan. 10, 100 X 40 = 4000* 


$ 890 6)120393 


$ 835 6)140534 


100 20.065 


213 23.422 


#990 



#1048 

$ 1048 — $ 990 = $ 58 == balance of items. 

$ 23.422 — $20,065 = $ 3.36 = balance of interest. 

$58 + $3.36 = $ 61.36, balance due Dec. 1, 1857. 

* These products becoming due after settlement, are transferred each to 
its opposite side ; but the items themselves must be added in their own 
places. 

4. In finding the balance of this account, the time is reckoned 
from the date of each item, since it is due from date. 

$ 200 X 264 = 52800 

300 X 198 = 59400 

250 X 181 = 45250 

600 X 175 = 105000 

400 X 125 = 50000 

500 X 103 = 51500 

100 X 69 = 6900 

120 X 14 = 1680 



$2470 



372530 



$300 


X 


248 


— 


74400 


350 


X 


222 


_^ 


77700 


400 


X 


205 


= 


82000 


320 


X 


144 


zz^ 


46080 


600 


X 


109 


,^— 


65400 


100 


X 


95 


sss 


9500 


200 


X 


52 


— 


10400 


150 


X 


25 


— 


3750 



$2420 



369230 



372530 — 369230 = 3300 ; 3300 -f- 6000 = $ 0.55, bal- 
ance of interest at 6 per cent. ; $0.55 -f- 6 = $0.09^; 
$0.09|^ X 7 = $0.64, balance of interest at 7 per cent. ; 
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Items of debit, $ 2470 Balance of items, $ 50 

Items of credit, 2420 Balance of interest, 0.64 

Balance of items, $50; Bal. due Mar. 25, 1857, $50.64, Ans. 



ACCOUNTS OF STORAGE. 
(Art. 411, p. 333.) 

Z. Io07.' chests. da. prod. 

May 16, Rec. 4560 X 14 = 63840 
" 30, Deliv. 564 

Bal. 3996 X 2 = 7992 
June 1, Deliv. 904 

Bal. 3092 X 38 = 117496 
July 9, Deliv. 1000 

Bal. 2092 X 25 = 52300 
Aug. 3, Deliv. 1500 

Bal. • ~592 X 13 = 7696 



" 16, Deliv. 592 30)249324 



Chests chargeable for Imo., 83108 
8310.8 X $0.03 = $249.32,4, cost of storage, Ans. 

4 
O. Io07. Bales. da. prod. 

Jan. 1, Rec. 2310 X 15 = 34650 
« 16, " 120 

2430 X 10 = 38880 
Feb. 1, Rec. 300 

2730 X 11 = 30030 
Feb. 12, Deliv. 1000 



1730 X 17 = 29410 
Mar. 1, Deliv. 600 

1130 X 33 = 37290 
Apr. 3, Deliv. 400 (carried forward). 
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Apr. 3, Deliv. 400 (brought forward). 

730 X 7 = 5110 
Apr. 10, Deliv. 312 

418 X 21 = 8778 

May 1, In store, 418ba. 30 )184148 

Bales chargeable for 1 month, 6138 

6138 X $0.05. = $306.90, cost of storage up to May 1. 



MISCELLANEOUS EXAMPLES. 

(Page 883.) 

1. The.ratio of $1120, A's gain, to $3500, A's stock = fjjj 



8 



The ratio of $ 880, B's gain, to $ 2200, B's stock = ^^ = 
The ratio of $1200, C's gain, to $2500, C's stock = ^f^ 

^^= 25'' 

a — A^ = /r = *^® g^^° of 2mo., B's time more than A's; 
/t • A • • 2mo. : 8mo.^ A's time ; 8 -f- 2 = lOmo., B's 

time; 
^ : ^ : : 2mo. : 12mo., C's time, Ans. 

2. $540 + $660 = $1200; $540 -r- 1200 == 45cts. on $1; 

$ 15000 X .45 = $ 6750, paid by the bankrupt ; then, 
$ 15000 — $ 6750 = $ 8250, Ans. 

3. $64.50 — $1.50 = $63, A's property tax; $50.50 — 

$ 1.50 == $ 49, B^s property tax ; $ 63 -7- .007 =i $ 9000, 
A's property; $49 -J- .007 =$7000, B's property, Ans. 

4; $20 + $30 + $150 = $200, total expenses; $200- 

$ 50 = $ 150, raised by tax ; $ 150 -^ .03 = 5000, days 

of attendance, Ans. 
5. Kimball's whole loss was made up mimes a 5 per cent, tax on 

his share of the cargo; therefore, $7000 X -05 =: $350, 

Ans. 
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6. $ 50 for 4mo. is $ 1 for 200mo. ; and $ 100 for 8mo. is $ 1 for 
800mo. If, then, $ 1 is to be paid in 200 + 800 = 1000 
months, $ 150 should be paid in y^ of lOOOmo. = Y?V- 
= 6§mo. Iff appears, then, that $150 is paid 6§mo. 
before it is due. The question now is. In how much less 
than lOmo. should the $250 be paid ? As we have before 
shown that $ 1 is to be paid in lOOOmo., $ 250 should be 
paid in ^ of lOOOmo. = 1000 -r- 250 s= 4mo. We 
find, then, that the time in which B is to pay A is 4mo. less 
than it otherwise would have been, on account of A's mak- 
ing present payment. We therefore subtract 4mo. from 
10, and find the true answer ; thus 10 — ^~= 6mo., Ans. 

OPERATION. 

50 X 4 = 200 
100 X 8 = 800 



150 150)1000(6§mo. 
1000 

150 X 6| = 1000 -^ 250 = 4mo. 
10 — 4 = 6mo., Ans. 

(7.) 

* = A A + A + A + A = if 

\ = ^\X 6 = if il + ll + fi = iJ 

i = -^X 8 = |f H-^il = 5|f mo. = 

J = yJ^ X 12 = f i 5nio. 25da., Ans. 

8. $2000 + his services are worth $ 800 per year ; but $4000 

-|- his services are worth $1100 per year; therefore, 
$ 2000 are worth $ 300 per year ; hence his services with- 
out the $ 2000 are worth $ 800 — $ 300 = $ 500, Ans. 

9. $100 X 44= 400 3600 -^ 400 = 9mo. for $400; 

• 0100 X 8 = 800 200 : 400 : : 9 : 18mo.for$200; 

$200 X 12 = 2400 that is, $200 running 18mo. is 

$400 3600 eqoaX to $ 400 running 9mo. If 

now 18 be divided into two parts, 



180 KEY TO 

one of which shall be twice as great as the other^ we have 12 
and 6 ; hence, if one note of $200 run 12mo., and the 
other note of $200 run 6mo., it will be equivalent to 
$200 in ISmo., or to $400 in 9m». ; therefore, in 6mo. 
and 12mo., Ans. 

10. The question involved in this problem is, In what time will 
the interest of $360 be $3.78; $360 X .06 = $21.60, 
interest of $ 300 for ly. ; then, 3.78 -5- 21.60 will be the 
time in years (Art. 360) = //^^ = ^y. = 2.1mo. 
= 63da., Ans. 



INSURANCE. 
(Art. 4455 p. 335o) 

2. $896 X .12 = $107.52, Ans. 

3. $17289 X .014 = 216.11 J, Ans. 

4. $35000 X J X .031 = $682.50; and $75000 X I X 

.02J = $ 1250 ; $ 1250 + $ 682.50 = $ 1932.50, the 
amount of premium, Ans. 

5. The loss was what the insurance cost ; therefore, $ 3675 X 

.04 J = $179.15g, the premium; $179.15f + $1, the 
cost of the policy = $180.15|, Ans. 

6. 690.90 -T- 9870 = .07, Ans. 

7. .04J -)- .03 J 4- .04| + .05 + .051 == .23 J ; $47600 X 

.23j = $11007.50, Ans. 

(Art. 4465 p. 336.) 

2. $26250 -T- .87^ = $30000, Ans. 

3. $6370 -r- .98 = $6500, Ans. 

4. In this problem the rate per cent, and interest are given, by 

which to find the pi:incipal; then (Art. 358), $50 -f- SS\\ 
= $4000, Ans. 

5. As the policy is 10 per cent, of $ 600, the property must be 

90 per cent, of $600; therefore $600 X .90 = $540, 
Ans. " 
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6. 1.00 — .03 = .97 ; $1000 ^ .97 = $1030.927+ . 

1.00 - .05 = .95 ; $1030.927 -^ .95 = $1085.187+. 

1.00 — .06 = .94 ; $1085.187 -J- .94 = $1154.454+. 

1.00 - .07 = .93; $1154.454 -^ .93 = $1241.348+ 
Ans. 



LIFE INSURANCE. 
(Aet. 454, p. 340.) 

2. $8000 X .0114 =•. $91.20, Ans. 

3. $78000 X .0491 = $3829.80, Ans. 

4. $2000 X .0088 = $17.60, Ads. ' 

5. $12000 X .0373 = $447.60, the annual premium; the 

insured died in the third year, so that this premium was 
paid for three years; therefore, $447.60 X 3 = $1342- 
.80, and $12000 — $1342.80 = $10657.20, Ans. 

6. 80y. — 50. = 30y., for which the annual premium wag 

paid ; $ 5000 X .046 = $ 230 ; $ 230 X 30 = $ 6900, 
the amount of premiums paid ; therefore $ 6900 — $ 5000 
= $ 1900, Ans. 

7. The number of years the premium is paid is 4 ; 
$4000 X ^S = $208, the annual premium ; 

The interest of $1 for 4y., and 3y., and 2y., and ly., is re- 
spectively .24 + .18 + .12 + .06-= .60; and $208 X 
.60 = $124.80, the amount of interest; $208 X 4 = 
$832, the amount of premium; $124.80 +$832 = 
$956.80; then, $4000 — $956.80 = $3043.20, Ans. 

8. $ 10000 X .02 = $ 200, the annual premium. 

The last annual premium paid is not charged with intei'est ; 
to shorten the work, we take the amount of $ 1 at com- 
pound interest from the table, for the periods of lly., and 
lOy., and 9y., etc. ; these added together give $ 15.869- 
947, which is the sum of the amounts of an annual pre- 
mium of $1 for lly.; a premium of $200 will be 200 
16 
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times this r= $15.869947 X 200 = $3173.9894; to 

this add the premium for the 12th year, which is not 

chargeable with interest ; $ 3173.9894 + $ 200 = $ 33- 

73.9894 ; and $ 10000 - $ 3373.9894 = $ 6626.01, 

Ans. 

Note. — The work of this problem might be much shortened by referring 
to the table of Annuities later in the book. 



CUSTOM-HOUSE BUSINESS. 
(Art. 460, p. 343.) 

2. $ 4350 X .08 = $ 348, Ans. 

8. $7890 X .15 = $1183.50; $1183.50 X .19= $224- 
.865, Ans. 

4. 986 X 4.84 x .24 = $ 1145.3376, Ans. 

5. 112.50 -^ 750 = 15 per cent., Ans. 

6. 60 X .95 X 70 = 3990fr., value of champagne ; 
36 X .95 X 35 = 1197fr., value of port ; 

50 X (31 — 1) X 4 =_6000fr., value of sherry ; 

11187 
11187 X .30 == 3356.1fr. duties ; 3356.1 X .18^^ = 
$ 624.2346, AAs. 

7. $53.76 -7- .08 = $672 ; 60 x (112 — 12) = 60001b. ; 

$672 -^ 6000 = 11^ cts., Ans. 

8. 40 X 63 X .98 = 2469.6gal. molasses charged with duty ; 
24 X 400 X .90 == 86401b. sugar charged with duty ; 

2469.6 X 3 X 10 X .24 = $ 177.81 

1 X 5 X .24 = 103.68 

2 X .08 = 41.60 
7 X .30 = 861.00 

$1184.09, Ans. 

9. 270 X $50 = $13500; $16740 - $13500 = $3240; 

8240 4- 13500 = .24, Ans. 



8640 


X 


260 


X 


410 


X 
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10. Whole invoice $20560 

3000 X. 04 = $120.00 
4200 X .08 = 386.00 
2100 X. 15= 315.00 

6000 

15300 



Bal. of invoice $ 5260 X .30 = 1578.00 

$2349.00, Ang. 

n. 10 X 40 X A X .24 = 24 £. 
200 X 2*a X .19 = 7.6 £. 

100 X |g X .15 = 1.875£. 

60 X .04 = 2.4 £. 

35.875£. X 4.84 == $173,635, 

[Ans- 

12. 32 X 32 = 1024jdfl.; $122.88 -5- .24 = $512, invoice 
value of the cloth; $512 -^ 1024 = $ 0.50 per yard ; 
$512 + $122.88, the cost of duties, + $40.96, other 
charges, = $ 675.84 ; $ 675.84 -^ 1024 = $ 0.66, cost per 
yard, Ans. 



COINS AND CURRENCIES. 
(Aet. 470, p. 348.) 

3. 46£. 16s. 6d. =46.825£.; 46.825 -7-1 = $117.06J, 

Ans. 

4. 1032 X f = 387£., Ans. 

5. 515.70 -h 4 = 128.925£. ; 128.925£. = 128£. 18s. 6d., 

Ans. 

6. 160.50 X 'l^^u = $29,853, Ans. 

7. 728.41 ^ 4.84 = 150f|i£. = 150^. 9s. IIt^t^., Ans. 

8. 12£. 12s. = 12.6£. ; 12.6 ^ ^ = $54, Ans. 



/ 
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9. 128£. 18s. 6d. = 128.925£. ; 128.925 X 4 = $ 515.70, 
Ans. 

10. 740.45 X 0.75 = % 555.33 j, Ans. 

11. 46£. 16s. 6d. = 46.825£. ; 46.825 -5- f = $117.06j.; 

117.06^ X A = 35.118|£. = 35£. 2s. 4id., Ans. 

12. 151 X 1.12 = $169.12; 169.12 -=- .10 = 1691.2 reals 

plate, Ans. 

13. 1000X1.06 = $1060.; 1060 -^ 18,6^ = 5698|| francs, 

Ans. 

14. 30 X 30 X 15 = 13500s. sterling = 675£. ; 675 X 4.84 

= % 3267 ; 3267 -r- 4 = 816.75£. = 816£. 15s. Canada 
currency, Ans. 

15. 410 X .80 = $328 ; 328 -5- .69 = 475f| thalers, Ans. 



EXCHANGE. 
(Abt. 193, p. 351.) 

2. $1950.50 X l.OOJ = $1955.37, Ans. 

3. $2000 X 1.005 = $2010, Ans. 

4. $1744.40 -J- .98 = $1780, face of draft, Ans.. 

5. ^ 600 X .99 = $ 594 ; $ 594 — $ 6.30 (the interest of $ 600 

for 63 days) = $587.70, Ans. 

6. $9256.40x1.001 = 9291.11; $ 9291.11 -$ 50.91 (the 

interest of $ 9256.40 for 33 days) = $ 9240.20, Ans. 

7. Find the value of $ 1 at g per cent, premium, and interest 

off for 33 days at 6 per cent. ; $ 1 X LOOg = $ 1.00375 ; 
$ 1.00375 — $ 0.0055 = $ 0.99825, the value of $ 1 by 
the conditions of the question ; hence, as $ 0.99825 is to 
$1, so is $9240.20 to that sum of which $9240.20 is 
the value or yield ; therefore, $ 9240.20 -7- .99825 = 
$9256.39+, Ans. 

8. The yield of $ 1, by the conditions of the question, is $ 0.982 ; 

then, $ 1190.184 -^ .982 = $ 1212, Ans. 
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(Art. 499, p. 357.) 

3. 3676 -^ b^^ = $ 706.92/^, Ana. 

4. 3000f§ X 0.35 = $1050.21g, Ans. 

5. 81727.75 ^ 4.867 = 16792.223£. = 16792£. 4s. Sjd., 

Ans. ' 

6. 79000 X .186 = $14694, the par value of 79000 francs; 

$ 14694 — $ 14400.12 = $ 293.88 ; 293.88 - 14694 = 
.02, Ans. 

7. 5763.75 X 0.74 = $4265.175, Ans. 

8. 550.66 -J- 1.10 = 500^^ mDlreas == 500 millreas 600 reas, 

Ans. 

9. 10000 -J- .68 = 147051^ thalers = 14705 thalera 26 

groschen 5|^ pfennings, Ans. 

10. 400^1 X 1.06 = $424,265, Ans. 

11. 300 thalers 20 groschen pfennings = 300.6f J thalers ; 

300.6|^7 X .69 = $207.47fi, Ans. 

12. 5694 -T- .40 = 14235 rupees, Ans. 

13. 615.60 -7- .80 = 769.5 ducats = 769 ducats 5 carlini, 
N Ans. 

14. 7300 -7-1500 = $ 4.86§; 4.86§ - 4.44^= .42§; .42f^ 

4.44* = .09J, Ans. 

15. 868£. 17s. 6d. = 868.875£. ; 868.875x23.60 = 20505.45 

francs = 20505 francs 45 centimes, Ans. 

16. 2640 -r- .18 = 14666.661 lire = 14666 lire 66f centesimi, 

Ans. 

17. 17280 -h .186 = 92903^ francs ; 92903^ — 88128 = 

4775/x ; 4775^\ -r- 88128 = 5^.^!^ per cent., Ans. 

18. English money at 8 J per cent, premium = ^^ X 1.085 =: 

^ = $ 4.82f ; 17000 X 4.82| = $ 81977.777, Ans. 
16* 
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ARBITBATION OF EXCHANGES. 

(A£T. 504, p. 361.) 

(2.) 
Im. = 5.95fr. 
5.20fi:. =$1 
$ 3500 = — • m. 

^ >^^'^^}<^^^^ = 3058.823^ mUlreas == 3058 millreM 
1 X 5-95 

823^ reas, Ans. 

(3.) 

■XOBANGK DIRKOT. BZOHAHGB THROUGH PABIS. 

$4| = 1£. *1 = 5.20fr. 

2000£. = $9777.777 24fr. = 1£. 

2000£.=: $9230.769 

KXCHANGB THROUGH HAMBURG. 

$0.35 = 1 mar. banc. 

13|m.^. == 1£. 
2000£. = $ 9625. 
Exchange through Paris is better than exchange direct by 
$547,008 ; and better than exchange through Hamburg 
by $394,231. 

4. $5000.00 

12.50, J per cent, discount added ; 

$ 5012.50, exchange value of $ 5000 at New Orleans, to be 

paid in New York ; 
$5012.50 

25.0625, J per cent, of $5012.50 subtracted; 

$4987.4375, exchange value of $5012.50 at St. Louis, or 
New Orleans. The exchange being made 
through New Orleans, $ 4987.43^5 in St. Louis will pay a 
debt of $5000 in New York; $5000 X 1.015 = $5075 
= the amount that must be paid by direct exchange ; 
therefore, $ 5075 — $4987.4375 = $ 87.56^, Ans. 
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5. ^4.84J = 1£. 

1£. = V^ thalers. 
9760th. = $ 6698.26+; $6698.25x1.005=$ 6731.74+ 

[Ans. 

6. $ 0.34 = 1 mark banco. 
, 2jm.b. = 1 ruble. 

= $ 650. 

= 764f f rubles = 764 rubles 70^ kopecks, 

[Ans. 

7. By the question, $ 1 on Boston = $ 1.00^ on Philadelphia, 
• by direct exchange; and $ 1 on Boston = $ 1 on Chicago, 

and $ 1 on Chicago =r $ 0.98 on Philadelphia ; conse- 
quently, $ 1 on Boston = $ 0.98 on Philadelphia, by cir- 
cuitous exchange ; therefore, exchange on Boston through 
Chicago is better than direct exchange by the difference 
between $ l.OOjL and $ 0.98 = 2^ per cent., Ans. 



8. 8 guilders = 1 Amsterdam ell, 
1 ell = §J = fyd., and 

8 guilders = $ 3.20, and . 

$3.20 = Jyd., or $4.26| =lyd. J 

3i thalers = 1 Berlin ell, 

1 ell =||i = JJyd., and 

3i thalers = 3i X .66 = $2.31, 
$2.31 = Jfyd., or $3.26^ = 1yd. J 



r Amsterdam. 



Berlin. 



l£. = $4.86f; J^of$4.86f = $3.65, ) 

$ 3.65 = 1yd., bought in England. ) i^ngland. 

Therefore, Berlin is better for the purchase than Amster- 
dam or England, bythe difference between $3.26-^ and 
$4.26|, or $3.65 respectively. 
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(9.) 

$4.80 = 1£. 

1£. = 25J francs. 
7000 francs = $ 

4.80 X 7000 ^iooA£.n A 
Qj = $ 1330.69, Ans. 

(10.) 

1£, = 13^ guilders. 
Ig. = 2| francs. 
— francs = 1000£. 

13^0<2|2<i000 ^ 29333 J francs; 29333 J — 146| (J per 

cent, commission) = 4186§ whole gain ; 4186| -^ 25000 
(1000£. X 25 = 25000 francs) = 16^| gam per cent., Ans. 



(2.) 
L.OO X 19 = 
.66 X 40 = 

.50 X 11 = 

70) 



ALLIGATION. 




(Art. $065 


p. 363.) 








(3.) 


$19.00 




22 X 3 — 66 


26.40 




20 X 3 T- 60 


5.50 




6) 126 


$50.90 




21, 


$ 0.727 f, Ans. 






(4.) 






70 X 20 = 


$ 14.00 




60 X 15 = 


9.00 




. 40 X 80 = 


32.00 


• 


115) 


55.00 




* 


$0.47i§,Ans. 
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80 



(Abt. 509, p. 865.) 

(2.) 

' Ibu. at 46, gain 36 ) ^/v . 
- Ibu. at 75, gain 5 ) °^' 

Ibn. at 100, loss 20 = 20 loss 



h 



40 loss. 



Ibu. at 100, loss 20 = 20 loss 
Ibu. of barley, Ibu. of rye, and 2 of wheat, Ans. 



20 



(3.) 

rlof24,loss4) 7j^^^ 
1 of 23, loss 3 ) 
1 of 19, gain 1 ^ __ 
1 of 15, gain 6 



> = 6 gain, j 

' >= 7 gain. 



' 1 of 19, gain 1 =1 gain 
1 part of 24, 1 of 23, 1 of 15, and 2 of 19, Ans. 

(4.) 

' 1 gal. at 0, gain 75 | qa • 
1 gal. at 60, gain 15 J °^ ' 

1 gal. at 80, loss 5 
1 gal. at 120, loss 45 }- = 90 loss. 



75 



8 gal. at 80, loss (8 X 5) 40 J 
1 gal. of water, 1 of 60 cts., 1 of 120 cts., and 9 of 80 cts, Ans. 

(Art. 5IO5 p. 366.) 

(2.) 
20 at 0, 2000 gain = 2000 gain. 
100 ^ 1 at 175, 75 loss ^ 

1 at 125, 25 loss 

.-7;^ . ^ ..^. ^ = 2000 loss. 

19 at 17^, 1425 loss 

19 at 125, 475 loss 

20 gallons of each price, Ans. 
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(3.) 
1 at 180, gain 10 ) 



210 



gam. 



10 at 170, gain 200 
190 1 4 at 220, loss 120 j 

1 at 200 , loss 10 ( = 210 loss. 
' 8 at 200, loss 80 ) 
9 bushels at $2.00; 1 bushel at $1.80, Ans. 

(4.) 
1 at 8, gain 4J \ 

3 at 94, gain 9| [ = 22^ gain. 

4 atlOJ, gain 8 ) 
1 at 13, loss i ^ 
6 at 13|, loss 6 
1 at 14, loss 1 J }► = 22 J loss. 

4| at 13, loss 2^ 
8 at 14, loss 12 
Ans. lib. at 8 cts., 5^1b. at 13 cts., and 91b. at 14cte. 

(5.) 
^Q ( 10 of 58, loss 80 = 80 loss. 
I 1 of 45, gain 5 ) _ g^ . 
15 of 45, gain 75 J ^ 

Ans. 16 bushels of barley. 

^ (Art. Jll, p. 367.) 

(2.) 
f 1 at 8, gain 7 

I 1 at 10, gain 5^ = 15 gam. 
•^^ ^ 1 at 12, gain 3 



I 1 at 20, loss 5 J 
2 at 20, loss 16 ) "~ 



15 loss. 



1 + 1 + 1+3 = 6; sugar at 8, 10, and 12 cents, will be 
each 1 part in 6 ; and sugar at 20 cents will be 3 parts 
in 6 ; ^ of 200 = 33Jlb. of 8, 10, and 12 cents ; f of 200 
= 1001b. of 20 cents, Ans. 
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(3.) 
f lObu. at 1.70, gain 2.00 = 2.00 gain. 
1.-90 \ 4bu. at 2.20, loss 1.20 ) « aai 
( 8bu. at 2.00, loss OO ) - "^'^^ ^^'®- 
10 + 4 + 8 = 22bu. ; 48 — 22 = 26bu. Then, as the 
gain on Ibu. at $1.80 equals the loss on Ibu. at $2.00, 
J of 26 = 13bu. = the quantity at $1.80, and 13 + 8 
= 21bu. = the quantity at $ 2.00, Ans. 

(4.) 
51b. = 60oz. ; 5oz. at 22 carats give a loss equal the gain 
on the 5oz. at 18 carats ; and 5 + 5 = lOoz. ; 60 — 10 
= 50oz. Then, 

{loz. at 15, gain ^ ) o • 
loz. at 17, gain 3 [ = « g^"^ 
4oz. at 22, loss 8 =8 loss. 
1 -{- 1 -{- 4 = 6^ ^ of 50 = 8J0Z. = the quantity at 15 
carats, and at 17 carats ; and ^ of 50 = 33|oz. ; 33J -f" 
5 = 38|oz. = the quantity at 22 carats, Ans. 

(5.) 
As 20 animals were bought for $ 20, the average price of 
them was $ 1.00. 

2 sheep at 400, loss 600 

1 sheep at 400, loss 300 
100 ^ 1 lamb at 50, gain 50 ^ 
1 kid at 25, gain 75 



h 



900 loss. 



1 kid at 25, gain 75 
14 lambs at 50, gain 700 ^ 

Ans. 3 sheep, 15 lambs, 2 kids. 



= 900 gain. 



97i{J 



MISCELLANEOUS EXAMPLES. 
(Page 368.) 

(1.) 
9 at 80, gain 157J 

_ at 120, loss 22i ) 

? = 157i loss. 

6.at 120, loss 135 ) ^ 

6+1 = 7 men at $1.20, Ans. 
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2. 5000 rix dollars 12 skillings = 5000^ rix dollars ; 50001 

X 1.06 = $ 5300.265, Ans. 

3. If Sanford remits the amount, he buys a bill at Liverpool 

on New Orleans, and pays 10 per cent, premium ; but if 
Lassale at New Orleans draws on Liverpool for the 
amount, he receives the amount at only 8 per cent, pre- 
mium ; therefore the difference is the difference between 
1£, at 10 per cent, premium ($4.88|) and 1£. at 8 per 
cent, premium ($ 4.80) = $4.88| — $4.80 = $ 0.08|, 
and this difference multiplied by 1500J ; then $0.08| X 
1500| = $ 133.40, Ans. 

4. $ 1.56 is a gain of 20 per cent. ; therefore $ 156 -^ 1.20 = 

$1.30, the actual value of the mixture; hence, 



jgQ ( 17 at 126, gain 68. 
( 7 at loss 68. 



That ^S) *^ gallons cost so much that the loss, when sold at 
130, was 68 ; then 68 -r- 7 = 9 Jets, loss per gallon ; 
and $1.30 + $0.09f = $1.39^, Ans. 

5. 100 ounces 20 tari 10 graini = 100.68^ ounces ; 100.68^ 

X 2.40 = $241.64 ^ .16 = 1510.25 lire = 1510 
lire 25 centesimi, Ans. 

6. 20 U. S. gal. == 1 eimer of Sweden. 

3 eimers of S. =4 eimers of Trieste. 
24 eimers of T. = 9 ahms Danish. 
33 ahms D. =5 carri of Naples. 
12 carri of N. = U. S. gal. 

HO X 3 X 24 X 33 X 12 „..« , . oi^q ^y ftn»n 
1X4X9X5 ^ 3168gal. ; 3168 X « 0.80 

(value of 1 ducat) = $ 2534.40, cost of 12 carri of wine. 
Again, 

20 U. S. gal. = 1 eimer of Sweden.,- 
3 eimers of S. ==: 4 eimers of Trieste. 
170 eimers of T. = ^ U. S. gal. 
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*20 V 3 V 170 

^ ^ =2550gal. ; 2550 X S 0.84 J (the value of 

1 florin 45 kreutzers in U.S. money) = $ 2164.31 J, cost of 
170 eimers of Trieste ,' hence, 12 carri of wine will cost 
$2534.40 - $2164.31i = $370.08| mare than 170 
eimers of Trieste of wine, Ans. 

7. 60s. = 3£. ; 3 X 4.80 = $14.40 ; « 14.40 -?- 8.25 (bu. 

in Iqr.) = $ 1.74 j\, the limited cost of a bushel delivered 
in Liverpool ; this sum less the freight will be the limited 
cost of a bushel in Baltimore ; 12d. = t^ of 1£., of 
$4.80= $0.24; then, $1.74^ — $0.24 = $1.50^:, 
Ans. 

8. 87 -T- 1.16 = 75 cts., the actual value of the mixture. 

Since there is a difference of 12 cts. per pound in the two 
ingredients of the mixture, 11 pounds cancels eleven parts 
of the difference, and the 5 pounds cancels five parts of 
the difference ; therefore, -(^ of 12 (the amount cancelled 
by the 11 pounds) must be deducted from 7f> in finding 
the value of the 5 pounds per pound ; 75 — -f | of 12 = 
66| cts., the value of each pound of the 5 pounds ; 75 -f- 
T^ of 12 = 78| cts., the value per pound of the 11 
pounds, Ans. * 
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INVOLUTION. 
1 






(Art. 515, p. 870.) 


5. 


?iu' 


1. 


512. 


6. 


15625. 


2. 


1024. 


7. 


16ifiM- 


3. 


M- 


8. 


282475249. 


4. 


504?. 


9. 


.000004100625. 



n 



iy4 


_ 


KEY 


TO 








(Abt. 


516, p. 370.) 9. 




96889010407 


2. 




2097152. 


10. 




2176782336. 


3. 




40353607. 


11. 


205891132094649+. 


4. 




60466176. 


12. 




363.6911 79+. 


5. 
6. 

7. 
8. 




281950621875. 

22071204. 
36372961. 


13. 




< 1.800943+. 

( 116M«!. 

• 






EVOLUTION. 




- 






EXTEACnON OP THE SQUARE 


BOOT. 




(Art. 


525, p. 376.) 


12. 




n- 


5. 




1856. 


13. 




H- 


6. 




999. 


14. 




19tV- 


7. 




-I^2- 


15. 




1.4. 


8. 




15.3. 


16. 




81. 


9. 




6i. 


17. 




27. 


10. 




.027. 


18. 




64. 


11. 




4.16. 


19. 




3105671. 




(Art. 


526, p. 3Z3.) 


4. 




1.77482393+. 


2. 




2.5298+. 


5. 




19.3132079+. 


3. 




1.41421 +. 


.6. . 




2.98831055-f-. 



EXTRACTION OF THE CUBE ROOT. 



3. 
4. 
5. 
6. 

7. 
8. 



(Art. 529, p. 383.) 



426. 


9. 


?• 


10. 


4.39. 


11. 


379. 


12. 


392. 


13. 


.899. 


14. 



478. 

ii- 



9 



327. 
4968. 
7583. 
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• 


(Art. 530 


, p. 383.) 






1. 


1.2599+. 


3. 




1.442249+. 


2. 


2.2239+. 


4. 2 


.08008382301904+. 


EXTRACTION OF ANY ROOT. 






(Aet. 532, p. 884.) 






(2.) 


(3.) 




(4.) 


*3)99800f 


*2)262144 




*3)43046721 


3)332667 


2)131072 




3)14348907 


*3)110889 


2)65536 




3)4782969 


3)36963 


*2)32768 




3)1594323 


*3)12321 


2)16384 




*3)531441 


3)4107 


2)8192 




3)177147 


*37)1369 


*2)4096 




3)59049 


37)37 


2)2048 




3)19683 


1 


2)1024 




*3)6561 


3 X 3 X 3 X 37 


= 999, *2)512 




3)2187 




[Ans. 2)256 




3)729 




2)128 




3)243 




*2)64 




*3)81 




2)32 




3)27 




2)16 




3)9 




*2)8 




3)3 




2)4 




1 




2)2 3 


X3 


X 3 X 3 = 81, 






1 




[Ans. 



2X2X2X2X2X2 = 64, Ans. 
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8 

8 
8 

S" 
8_ 

90 
_4 

94 
_4 

98 
4 

1020 
6 

1026 

. 6 

1082 



(5.) 

^3 )14348907 
3 )4782969 
3)1594323 

3)531441 

3)177147 
*3)59049 

3 )19683 
3 )6561 
3)2187 

3 )729 

. *3)243 
3)81 

3)^ 

3)9 

3)3 

T 



•(6.) 
* 5)11390625 
5 )2278125 
5)455625 

5 )91125 

5 )18225 

5)3Q45 

*3)729 

3 )243 

3)^ 

3)27 

3)^ 
3)3 

T 
5 X 3 = 15, Ans. 



3 X 3 X 3 = 27, Ans. 





9 

9 
18 



HORNER'S METHOD OF EXTRACTING ROOTS. 

(Art. 588, p. 387.) 
(3.) 

41673648663(8467, Ans. 



27 



2700 
376 

8076 
892 

846800 
6166 

852956 



14673 
12804 

2369648 
2117736 



(4.) 

.4208(862, 
[Ans. 



251912568 
251912663 



6192 


(Brought up.) 


85914800 
72709 

36987609 


1032 
6 

10380 
7 

10887 


(Carried up.) 




8 



9 


48614208< 
27 


8 
8 


9 
18 


16614 
16876 


6 
8 


2700 
476 


789208 
789208 


90 
6 


8176 
600 




96 
6 


367600 
2104 




100 
6 


869604 




1060 
2 







1062 
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(5.) 




1 

1 
1 

2 
1 



300 
1 

301 
1 

302 
1 

303 





1 


1.05(1.016897, Am. 
1 


1 

2 


50000 
80801 


30000 
801 


19699 
18468 


30301 
302 


1231 
929 


30603 
18- 


302 
279 


3078 
18 


23 

22 


8096 


1 



(6.) 











184528125(45, Ans. 


4 


16 


64 


256 


1024 


4 


16 


64 


256 


82128125 


4 


32 


192 


1024 


82128125 


8 


48 


256 


12800000 




4 


48 


384 


3625625 




12 


96 


640000 


16425625 




4 


64 


85125 






16 


16000 


725125 






4 


1025 






* 


200 


17025 








5 
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(7.) 




8 



9 

9 

18 



27 

27 
81 


100(3.162278, Am. 
81 


8 
8 


190000 
113621 


6 
8 


27 
27 


108000 
6621 


7647900 
7860080 


9 
8 


6400 
121 


118621 
6648 


287820 
262672 


120 
1 


6621 
122 


1191640 
86040 


36148 
26294 


121 

1 


6648 
123 

6766 

74 


1226680 
86484 


9864 
8868 


122 

1 


1262164 
120- 


1001 
1012 


128 
1 


6840 

74 

6914 

74 


126336 
120 




124 

• • 


126466 
1- 





6988 12647 

(8.) 




6 



26 




126 


6 
6 


26 
60 


126 
376 


10 
6 

16 
6 


76 

76 

160 
100 


600 
760 

1260000 
187693 


20 
6 


26000 
1799 

26799 
1848 


1437593 
200629 


260 
7 


1638122 
213808 


267 

7 


28647 
1897 

80644 
1946 


1861930 
292- 


264 

7- 


18812 
292 


271 

7 


82490 

• • 


19104 
292 



6661(5.7996466, 

625 3126 [Ana^ 

626 343600000 
2500 289192067 



31250000 64407943 

10063151 49026772 

41313161 6882171 

11466854 6073030 



62780006 309141 
169308- 282765 



6447308 26386 
171936 22624 



5619244 3762 
1746' 3394 



663670 368 

1746 389 

666415 29 
10- 



278 19896 66661 
7 " • 10 

286 66661 
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APPLICATION OF POWERS AND ROOTS. 

(Page 392.) 



1. V 141376 = 376, Ans. 

2. 1760 X 9 = 15840 ; VKMO = 125.857+ feet, Ans. 

3. 144 X 144 = 20736 ; 64 X 64 = 4096 ; 20736 — 4096 

= 16640 ; V16640 = 128.99+ feet, Ans. 

4. 20 X 20 = 400; 16 X 16 = 256; 12 X 12 = 144; 400 

+ 256 + 144 = 800 ; V 800 = 28.28+ feet, Ans. 

5. 40x40 = 1600; 1600-^-4 = 400; a/400 = 20 rods, 

Ans. 

6. 60 : 90 : : OG^ = 4356 : 6534 ; a/6534: = 80.83+ rods, 

Ans. 

7. 21i. : 3h. : : (|)2 -= ^^^ = .5625 : .84375 ; a/. 84375 = 

.918+inch, Ans. 

8. 22 = 4 : 1.52 = 2.25 : : 50m. : 28m. 7 Jsec, Ans. 

9. 4 X 4 X 3 = 48 : 6 X 6 X 2 = 72 : : 4h. ^ 6h., Ans. 

10. 40 X 90 = 3600 ; a/3600 = 60, Ans. "^'^ 

11. 314 X 20 = 625 ; a/B25 = 251b., Ans. 

12. 2:3:: 2400 : 3600; a/ 3600 = 60 trees in length. 3 : 

2 : : 2400 : 1600 ; a/1600 = 40 trees in breadth. 60 

— 1 = 59x7 = 413; 40—1 = 39x7=273; 413 
X 273 = 112749 square yards, Ans. 

13. 50-^2 = 25; 25^ = 625; 625—600 = 25; a/25 = 

5 ; 25 + 5 = 30 years the older; 25 — 5 = 20 years 
the younger, Ans. 

14. 128 X 128 = 16384 ; 72 x 72 = 5184 + 16384 = 

21568; a/ 21568 = 146.86+ miles, Ans. 

15. 100x100 = 10000; 70 — 5 = 65; 65x65 = 4225; 

10000 — 4225 = 5775; V5775 = 75.993420+; 80 
X80 = 6400; 50 — 5 = 45 ; 45x45 = 2025; 6400 

— 2025 = 4375 ; a/4375 = 66.143782+ ; 75.993420 
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16. 



+ 66.143782 = 142.137202 X 142.137202 == 20202- 
.984192388804 ; 70 — 60 = 20 ; 20 X 20 = 400 ; 20202- 
.98419fi388804+400=20602.984192388804; V20602- 
.984192388804 = 143.537306+ feet, Ans. 

V16 = 4; 44 + 4 = 48; 48 -r- 2 = 24, the larger num- 
ber; 44 — 4 = 40; 40 -r- 2 == 20. the smaUer, Ans. 

17. Let A B represent the height of the tree, E the top of the 

stump, C the point on which the top of the 
tree will fall. As the tree will rest on the 
stump, it is evident that A E will be equal 
to C E. By drawing D E at right angles to 
A C, it is evident that A D will be equal to 
D C; that is, the line A C is bisected in D; 
therefore we have two similar triangles, A B 
C and A D E. This is evident from the fact 
that each of these triangles has one right 
angle, and that the angle A is conmion 

to both triangles. Therefore, as A B is to A C, so is A D to 

A E. If, then, we take A E from A B, the remainder, E B, will 

be the answer required. 

FIRST OPERATION. 

A B == 80; B C = 40; by Art. 535, A C = V A B* -f 
FIF = A/802+ 40^ = V^OOff ; and A D = J A C = 
V 40^ + 20^ = V^OOO. Then, by Art. 539, A B : A C : : 
AD : A E, and A B2 : A C2 : : A D2 : A E2; hence, 6400 : 

8000 : : 2000 : 2500, and V"25D0 = 50. Therefore, 80fl. — 
50ft. = 30ft., Ans. 




BY ALGEBRA. 

Let X represent B JS, 80 — a: = C E, and 40 

80 — a: — a~^ = 402; 6400 — I62; + a:^ — «» : 
160a: = 6400 — 1600 = 4800. 
a: = 30 feet = BE, Ans. 



C B. Then 
1600. And 
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SECOND OPERATION. 

80 feet evidently equals the length of the part broken off and 
the stump together. The distance from the bottom of the tree to 
the point on which the top may fall, 40 feet, represents the base of 
a right-angled triangle, of which the part of the tree broken off is 
the hypothenuse, and the part left standing on the stump is the 
perpendicular. Then, according to Art. 553^ 40* = 1600 -r- 80 
= 20; 80 — 20 = 60 ; ^60 -r- 2 = 30 feet, Ans. 

18. 400 X 400 = 160000 ; 160 X 160 = 25600 ; 160000 — 

25600 = 134400 ; V134400 = 366.6 — 50 =. 316.6, 
Ans. 

19. 70 X 70 = 4900; 40 X 40 = 1600; 30 X 30 = 900; 

4900 — 1600 = 3300 ; V3300 = 57.445+ ; 4900 — 
900 = 4000 ; V4000 = 63.245 + 57.445 = 120.69+ 
feet, Abs. 

20. ^X^ = fh ' l^n. : : 4501b. : 45000ib., Ans. 

21. 10 acres == 435600 square feet; V 435600 = 660 feet 
= each side of the square plat ; 660 -r- 6 = 110 = the number 
of vines in each row, and also the number of rows, in the square 
order; 110 X 110= 12100 = the number of vines, in the 
square order. 

Ih the quincunx order, the vines are disposed in the form of 
equilateral triangles ; the distance between the rows, th»efore, 
must equal the altitude of such triangles, having 6 feet for each 
of their equal sides. Hence, 6* — 3^ = 27 ; V27 = 5.196+ feet 
= the distance of the rows from each other ; 660 -f- 5.196 = 
127 = the number of rows in the field ; and the number of vines 
will be the same as in the square order. Therefore, 127 X HO 
= 13970 = the number of vines in the quincunx order; and 
13970 — 12100 = 1870 = the number more of vines in the 
quincunx than in the square order, Ans. 

In the square order no vine need be set nearer than 3 feet of the 
edge of the platband in the quincunx order nearer than IJ feet of 
the edge of the plat, and answer the conditions of the question. 

22. 40x40 = 1600; 4x4 = 16; 1600-16 = 1584; 
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1584 -h 4 == 396 ; 396 X 3 = 1188 ; 1188 + 16 = 1204; 
a/ 1204 = 34.698; 40 — 34.698 = 5.302; 5.302 ^ 2 =. 
2.651in., the part A will grind oflF. 1204 — 396 = 808 ; 
a/ 808 = 28.425 ; 34.698 — 28.425 = 6.273 ; 6.273 -f- 2 = 
3.136+in., the part B will grind o£ 808 — 396 = 412; 
V412 = 20.297; 28.425 — 20.297 = 8.128; 8.128-5-2 = 
4.064in., part C grinds off. 412 — 396 = 16; V16=4; 
20.297 — 4 = 16.297 ; 16.297 — 2 = 8.148-f in., part D will 
grind o£ 

Ans. A,2.651in.; B, 3.136+in.; C,4.064in.; D, 8.148+in. 

23. 49 J feet = 49.625 feet; 49.625 X 144 = 7146 square 
inches; 1.5 X 1.5 X 2 = 4.5 ; 7146 - 4.5 = 7141.5 ; 7141.5 
-f- 6 = 1190.25 ; V 1190.25 = 34.5 ; 34.5 + 1.5 = 36 inches, 
Ans. 

To understand the operation of this question, we will take six 
small square pieces of board, each of the same dimensions, and 
with these we will construct a cubic box ; but, in so doing, we 
shall find that we need two small cubes, each of which is of the 
thickness of the board or plank used. 

Now, if the box, after being completed, was a cube whose sides 
measured 36 inches each, and if the board was 1^ inches thick, 
it would require 7146 square inches of the board to make the 
box, as the pupil can readily perceive. 

But our box was made of six square pieces of board and two 
small cubes, each measuring, in the present case, 1| inches square. 
If we deduct the contents of these two squares, = 1.5 X 1.5 X 
2 = 4.5 square inches, from the superficial contents of the board, 
= 7146 inches, we have 7146 — 4.5 = 7141.5 square inches 
remaining ; and if we divide these inches by 6, we have the su- 
« perficial contents of one of the square boards of which we make 
our box. Thus, 7141.5 -> 6 = 1190.25. The square root of 
this number, >y^ 1190.25 = 34.5, will be the width of each board. 
To this number we must add the thickness ofjfhe board, 1.5 
inches, and we have the answer, 34.5 -f- 1.5 = ^ inches. 

24. 22 J5 feet = 22? J X 144 = 3242 square inches; 2.5 X 
2.5 = 6.25 inches ; 3242 - 6.25 = 3235.75 ; 3235.75 -f- 7 = 
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462.25 ; V462.25 = 21.5 ; 21.5 + 2.5 = 24 inches, the width 
of the box; 24 -^ 2 = 12 inches, the height; 24 X 2 = 48 
inches, the length. 

From each of these numbers we subtract 5 inches, the thick- 
ness of the two sides of the box ; 12 — '5 = 7; 24 — 5 = 19 ; 
48 — 5 = 43. The inside dimensions of the box will therefore 
be 7, 19, and 43 inches ; and its contents will therefore be 7 X Id 
X 43 = 5719 cubic inches, Ans. 

To understand the above operation, we will construct a box 
that shall be twice as wide as its height, and twice as long as its 
width. With the materials used to construct this box the pupil 
will find that he can construct a cubical box whose sides will 
measure half the length of the former box. And, if it be con- 
structed as the box in question 44, there will be material remain- 
ing sufficient to make one of the sides, after deducting the square 
of the thickness of the plank. Thus, if our box was 12 inches 
high, 24 inches wide, and 48 inches long, and was made of a 
plank 2| inches thick, it would require one whose superficial con- 
tents were 3242 inches. From this sum we deduct the square of 
the thickness of the plank, 2.5 X 2.5 = 6.25 inches; 3242 — 6.25 
= 3235.75 inches. This sum, as we have before shown, is suffi. 
cient not only to construct the cubical box, but there will be 
sufficient remaining, wanting the square of the thickness of the 
plank, to make another, similar to one of the six squares of which 
we made the box. This will be evident, if the box be cut into 
two parts, and one of them placed on the other. Therefore, we 
divide 3235.75 by 7, because there are materials sufficient for 7 
squares, and the quotient is 462.25. The square root of this 
number is the length of one of the squares of which the box is 
made. /s/^62,2b = 21.5 inches. To this number we add the 
thickness of the plank, and we have the width of the required 
box. 21.5 + 2.5 = 24 inches, width of the box ; 24 -h 2 = 
12 inches, height ; and 24 X 2 = 48 inches, length, Ans. 

. * We have copied, by permission, from the Massachusetts Teacher^ 
the following illustrations, with diagrams, of the 23d and 24th 
problems. 
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(23.) 

^®- ^- Suppose the 6 pieces of which the 

box is made to be so arranged (Fig. 1) 
I that the edges of the top, bottom, and 
sides, will appear at the ends, as in the 
shaded parts about E; and that the 
edges of the top and bottom will ap* 
pear at the sides, as in the shaded parts 
above and below S. 
The external area of each face of the box may be considered 
as divided into, 1st, a large square, as at E ; 2d, 4 strips, one on 
each side of the large square, having each a width equal to the 
thickness of the board (IJin.), and the same length as one side of 
the large square ; and 8d, 4 small squares, each having, for the 
length of a side, the thickness of the board. In the 6 faces of the 
box, then, there are 6 large squares -(- 24 strips -f- 24 small 
squares. 

But the shaded parts, though forming part of the external area 
of the sides and ends, do Tvoit form part of the side and end jnem 
of the box,* and are not to be reckoned as consuming any part of 
the surface of the board. If, then, from the large squares, strips, 
and small squares, that make up the whole external area of the 
box, we deduct 12 strips (2 for each side, and 4 for each end), and 
16 small squares (4 for each side, and 4 for each end), we have 
left 6 large squares -|- 12 strips -|- 8 small squares = the area 
of the board = 49|sq. ft. = 7146sq. in. 

From this deduct the area of the 8 small squares ( (1 Jin.)^ X ^ 
== 18sq. in.) and we have 6 large squares -[- 
12 strips = 7146sq. in. — 18sq. in. = 7128 
sq. in. Divide this by 6, and we find one 
large square -j- 2 strips = 2_^2 8gq^ jn, =1188 
sq. in. This large square and the 2 strips may 
be arranged as in Fig. 2, which will be an 
exact square, if we fill the comer C (IJin.)* ^' ^b 

* Notice the difference between the side and side puce^ and the end and 
end piece, of the box. 



Fig. 2. 



Strip. 


C 


Large Square. 


V 
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= 2]sq. in. Then 1188sq. in. + 2^sq. in. = the area of the 
square (Fig. 2) completed == 4J^^sq. in. Then, V^C^^q. in. 
= 6^9-in. = length of one side of the square, or the line A B. 
This, it is evident (see Fig. 1), is l^in. less than the length of a 
side of the box; therefore, e^in. + l^in. = 36in., the length of 
one side. 



(24.) 



Fig. 3. 




Let, in Fig. 8, 
the shaded parts 
about EE repre- 
sent the edges of 
the top, bottom, 

and sides, at the end of the box ; and the shaded parts above and 
below S S, the edges of the top and bottom, at the side. These 
shaded parts represent the thickness of the plank, and form part of 
the external area of the side and end of the box, but no part of the 
side and end pieces. 

If we draw the line A B vertically across the middle of the end 
of the box, the whole end is divided into 2 equal squares ; but, 
taking away the shaded portions, it is evident that the end piece 
is not divided by this line into squares, since we have diminished 
each square of the end in one direction by twice the thickness of 
the plank, and in the other by only once its thickness. 

To get two equal squares in the end piece, let there be marked 
off on each side of A B, by dotted lines, two strips, each as wide 
as the plank is thick. We may now suppose the end of the box 
(not the end piece) to be divided into, 1st, 2 large squares, E and 
E ; 2d, 8 strips, each equal in length to the side of a lar^e sqiuzre, 
and in width to the thickness of the plank (2|in.) ; and 3d, 8 
small squares, each having its side equal in length to the thick- 
ness of the plank. Since the box is twice as wide as it is high, 
and twice as long as wide, the area of an end is doubled in a side, 
and quadrupled in the top or bottom. Then an end, a side, and 
the top or bottom, contain 7 times as many large squares, ^trips, 
and small squares, as an end ; that is, 14 large squares + ^6 

18 
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strips -j- ^6 small squares ; and both ends, both sides, and the top 
and bottom, or the whole external area of the box, = 28 large 
squares -\- 112 strips -f~ 112 small squares. 

But these exceed the area of the 6 pieces of which the box is 
made, by the strips and small squares in the edges of the top and 
bottom at the sides, and of the top, bottom, and sides, at the ends. 
Referring to Fig. 3, and noticing that the strips marked off by 
dotted lines are part of the pieces in which they are found, and 
not to be deducted, we see that we must deduct, for each side, 8 
strips and 16 small squares ; and for an end, 6 strips and 8 small 
squares ; or 28 strips and 48 small squares for both sides and both 
ends. Subtracting these from the large squares, strips, and small 
squares of the whole external area of the box, we have 28 large 
squares + 84 strips -\- 64 small squares = the area of the 6 
pieces = 22^5-sq. feet. = 3242sq. in. From this deduct the 64 
small squares ( (2^in.)2 X 64 = 400sq. in.), and we have 28 
large squares + 84 strips = 3242sq. in. — 400sq. in. = 2842 
sq. in. Divide by 28, and we find 1 large square + 3 strips = 
^1^. in. = 2 J^sq. in. 

This large square and the three strips may 
be arranged as in Fig. 4 ; namely, a strip 
and a half on each of two adjacent sides of 
the large square. This will be an exact 
square if we fill out the comer C, which 
contains a square each side of which is one 
and a half times the width of a strip 
(2Jin. X li = ^in.). Adding this small d 
square ( (i^in.)^ == ^2^sq. in.), we have ^^8({, in. -f- s^^sq. 
in. == J^|-^sq. in. = area of the square Fig. 4, completed. Then 

V^^Tpsq- in. = ^in. = length of a side of the square, or the 
line DF. 

Comparing this with Fig 3, we see it wants half the thickness 
of the plank (2Jm. -J- 2 == IJin.) of being" the external height 
of the box. Then, ^in. + IJin. = ^^-m. = 12in. = external 
height of the box ; 12in. X 2 = 24in, == external width of the 
box ; and 24in. X 2 == 48in, = external length of the box. 



Fio. 4. 



i Strip. 


• 




Strip. 





Large Square. 


9 

• 


• 






F 
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Subtract from each of these dimensions twice the thickneg^ 
of the plank, and we have 12in. — 5in. = Tin. = internal 
height of the box ; 24in. — 5in. = 19in. = internal width of the 
box ; 48in. — 5in. = 43in. = internal length of the box, and 
the product of the internal dimensions = 5 7 19. cubic in.==: the 
contents of the box. 

25. 3 X 3 X 3 = 27 : 6 X 6 X 6 = 216 :: 41b. : 321b., 

Ans. 

26. 1 X 1 X 1 = 1 : 3.5 X 3.5 X 3.5 = 42.875 : : $120 

: $ 5145, Ans. 

27. 5ft. lOin. = 70in ; 10ft. 4f in. = 124.6in. ; 70 X 70 X 70 

= 343000 ; 124.6 X 124.6 x 124.6 = 1934434.936 ; 
343000 : 1934434.936 : : 1801b. : 1015.1+lb., Ans. 

28. 21b. : 20001b. : : 4 X 4 X 4 = 64in. : 64000 ; 

/^64000 = 40in. = 3ft. 4in. high ; 
21b. : 20001b. : : 3 X 3 X 3 = 27in. : 27000in. ; 
^27000 = 30in. = 2ft. 6in. wide ; 

21b. : 20001b. : : i X i X i = ^ : ^^-l 
^x^ja = J^Q- = 2Jin. thick, Ans. 

29. 12096 -=- 56 == 216; a7216 = 6; 56 x 6 = 336; 

336 X 6 = 2016; 336 and 2016, mean proportions ; 
Then, 56 .- 336 : : 2016 : 12096, Ans 

30. 5 X 5 X 5 = 125ft. : 20 X 20 X 20 = 8000ft. : : Icwt. 

: 64cwt., Ans. 

31. 6 X 6 X 6 = 216ft. : 10 X 10 X 10 =; 1000ft. : : Ida. 

: 4.629+da., Ans. 

32. 6 X 6 X 6 = 216ft. .-8x8x8 = 512ft. : : 6001b. 

: 1422.2+lb., Ans. 

33. 5 X 5 X 5 = 125; 125 -^ 4 = 31.25; 125 - 31.25 == 

93.75 ; ^~93J5 = 4.542+ ; 5 — 4.542 = .45+in., 
the first woman's share. 93.75 — 31.25 = 62.50; 
>^62.50 = 3.968 ; 4.542 — 3.968 = .57+in., share 
of the second woman. 62.50 — 31.25 = 31.25 ; j^Sl- 
.25 == 3.149 ; 3.968 — 3.149 = .82-f.in., third woman's 
share. 3.149+in., fourth woman's share. 
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34. If Wells have 100 per cent., Rowe will have 108 per cent., 
and Northend 110 per cent. But Pierce has 10 per cent, 
more than Rowe ; therefore he will have 108 X 1»10 = 
118.8 per cent. 118.8 + 108 + 100 ^^ 110 = 436.8; 
5 tons = lOOcwt. 



Then 436.8 : 118.8 

And 436.8 : 108 

And 436.8 : 100 

And 436.8 : 110 



lOOcwt. : 272^j^wt. for Pierce. 

lOOcwt. : 24j^|cwt. for Rowe. 

lOOcwt. : 22f f^wt. for Wells. 

lOOcwt. : 25^^wt. for Northend. 

To find the feet in height that each must take, we adopt the 
following rule, and say. As the relative value of all their 
shares is to the relative value of each share, so is the cube 
of the height of the pyramid or stack to the cube of the 
height of each man's part of the stack. Bat we are to 
compute from the top of the stack each time, and then 
subtract as in the following process : 

16 X 16 X 10 = 4096ft., cube of the height of the stack. 
436.8 : 118.8 : : 4096 : 1114.02197; >^ 1114.02197 
= 10.366 -j-ft. in heigrht for Pierce. 

436.8 : 118.8 + 108 == 226.8 : : 4096 : 2126.76923076; 
^2126.76923076 = 12.859+ from the top of the 
stack. From this number we subtract the height of 
Pierce's stack, 12.859 — 10.366 = 2.493ft. for the 
height of Rowe's stack. 

436.8 : 118.8 + 108 + 100 = 326.8 : : 4096 : 3064- 
.49816849 ; >^ 3064.49816849 = 14.525 from the top of 
the stack. From this we subtract the height of the other 
two stacks; 14.525 — 12.859 = 1.666ft. for the height 
of Wells' stack. 

If from the height of the stack, 16ft., we subtract the last 
root, we have the remaining height of the stack for North- 
end; thus, 16 — 14.525+ = 1.474ft., height of North- 
end's stack. 

Note. — The decimals m the answer to the above question will vary 
aocording to the degree of acouracy required. 
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ARITHMETICAL PROGRESSION. 
(Abt. 557, p. 896.) 



2. jg-^Ti — 2y., Ans. 



(Abt. 558, p. 397.) 



2. ^^, ^ + 1 = 12da., Ans. 



3. — j^ (- ^ = ^2w., Ans. 



(Abt. 559, p. 398.) 

2. 122+1 X 17 = 884, Ans. 

3. 320 X 30 = 9600 = rods in 30m. ; but there will be one 

more stone in this distance than there are rods, becanse 
there will be a stone at each end of the 30 miles. The 
man must travel 2 rods to bring the first stone to the 
basket, and 60 miles and 2 rods to bring the last stone ; 
wherefore the following formula : 

19202+2 X 9601 



= 92188802rd. = 288090m. 2rd., Ans. 



(Abt. 5fi0, p. 398.) 



2. — ^t — 5 IE— = 528, sum of the series, Ans. 

2X2 

o BISr><^ X 618—6 + 12 ^^a^c^A A 

3. Ci — ^ ^^ X — = % 162.24, Ans. 

18* 
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(Art. 561, p. 399.) 

100010000 X 2 ^ _ 

10000 

3. ^^— - 3 == $45 ; ^^ = $2 di£Fereno6, Ana. 

(Art. 562, p. 406.) 

49 — 4 

2. -s q- = 9, common difference. 

— 1 

As there are 6 terms, the third and fourth are required; 
4 -|- 9 -{- 9 == 22, the third term ; 22 + 9 = 31, the 
fourth term, Ans. 

30 20 

3. -= =— == 1§> the common difference. 

20 + 1| = 21§^ 21| 4- 1| = 23i ; 23^ + 1§ = 25 ; 
25 + 1| = 26§ ; 26| + 1| = 28J. 211, 23^, 25, 
26§, and 28|, Ans. 



GEOMETKICAL PROaKESSION. 
(Art. 565, p. 401.) 

2. 5 X 3^-^ = 3645, seventh term, Ans. 

^ 885735 885735 ^ ^ ,^^ ^ 

4- "3i2=r - = 177147 ~ ' twelfth term ; 

5 X 3 = 15, eleventh term ; 15 X 3 = 45, tenth term, 

[Ans. 

5- ^ -^ HY"^ = ^ -^ riff = 3^5» fi^* term, Ans. 
6. 50 X 1.06«-i = 63.123848, last term, Ans. 

7 2 X2«^' = $10737418.24, Ans. 

8. $160 X 1.06^-1 = $226.96305796096, Ans. 
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9. $300 X 1.05»-i = $443.23,6+, Ans. 

10. $100x 1.0681-1 = $ 574.34911729132501162641063323- 
10802645846357252196069357387776, Ans. 

(Art. 5fi6, p. 402.) 

5. -j-TT^ T X 50 = 218.7308, sum of tlie series, Ans. 

6. ^Zll X 10 = $ 109951162777.50, Ans. 

7. 1^(1 — i)=S-^i=* = li,Ans. 

8. By examining this question, we find there have been 21 

deposits. The amount of the last deposit is $ 10.60, the 
$ %0 being on interest only one year. The last but one is 
$ 11.236. The last but two is $11.91016. The last but 
three is $ 12.6247696, and so on. Thus we have a regu- 
lar geometrical series, the ratio of which is 1.06, the first 
term $10.60, the number of terms 21, to find the sum of 

all the series. 
1 OQ'o. _ 1 
1 06 - 1 ^ -^^'^^ "^ $423,922 +, Ans. 

9. .008 = T^jj; .000497133 = ^^sf^^^ the first term; 

1 — loojooo = iV(ft?oVo 9 iotSliSSoo- "5" AVoVoI r = 

= ^imiUii = Fftir> Ans. 
10. 10 -f- (1 — ^^) = 10 -4- tV = 100 niiles, Ans. 

(Art. 567, p. 403.) 

2. 512 -T- 1 == 512 ; 4/515'= 2 ratio, Ans. 

1328600 — 5 . 

• 1328600 - 885735 ^ ^ ^^*'''' ^^' 

^ i^V2048^ ^ ^. 2048 X 2 - 1 ^.nn*; j ux 
4. 1/ -— = 2 ratio. ^ = $4095 debt, 

[Ans. 
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(Abt. 568, p. 404.) 



2. 128 -T- J = 256 ; /y256 = 4 ratio ; Jx4 = 2; 2x4 
= 8 ; 8 X 4 = 32. 2, 8, and 32, Ans. 



3. 2187 -T- 3 = 729 ; /^729 = 3; 3x3 = 9; 9x3 = 
27; 27X3 = 81; 81x3 = 243; 243x3 = 729. 
9, 27, 81, 243, and 729, Ans. 

(Art. 509, p. 405.) 

2. 20480-5 = 4096 = 46; 6 + 1 = 7, Ans. 

3. 2048 ~ 1 = 2048 = 2" ; 11 + 1 = 12 months, Ans. 



ANNUITIES. 

(Art. 574, p. 408.) 

1 06* 1 

2. ^^^ _ ^ X $500 = $2818.546+, Ans. 

3^ ^^^ __ ^ X $ 80 = $ 882.125, Ans. 

1 OS'S^ 1 

4. jl^gg-— - X $1000 = $19295.68, Ans. 

, 1.035« — 1 

1035 — I X *^^ = $196.50, Ans. 

\ 015^ 1 

6. jl^jg— -- X $150 = $3875.63, Ans. 

(Art. 575, p. 409.) 

2. $6.801692 X 100 = $680,169, Ans. 

3. $5.786373 X 200 = $1157.274, Ans. 

4. $13.331709 X 500 = $6665.854, Ans. 

5. $7.360087 X 500 = $3680.043, Ans. 

6. $12.561102 X 80 = $1004.888, Ans. 
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(Art. 576, p. 409.) 

2. $963 ^ .06 = $ 16050, Ans. 

3. $6335-^.07 = $90500, Ans. 

4. $1200 -r- .05 = $24000, Ans. 

\ (Art. 577, p. 410.) 

2. $11.469421 — $6.801692 = $4.667729; $4.667729 X 

350 = $1633.705, Ans. 

3. $13.590326 — $6.732745 = $6.857581; $6.857581 X 

70 = $ 480.03, Ans. 

4. $240 -f- .06 = $4000, the present worth of $240 in 

perpetuity. 
$16.617546, the present value of an annuity of $1, due 

100 years hence. 
$ 16.617546 X 240 = $ 3988.211 ; 
$4000 — $ 3988.211 = $ 11.789, Ans. 

or, 
$ 1.06^00 ^ J 339.302084+. 
$4000 -^ 339.302084 = $ 11.789, Ans. 

(Art. 578, p. 411.) 

2. $3680.04 -r-, 7.360087 = $500, Ans. 

3. $882.12,5 —11.026564 = $80. Ans. ^ 

4. $279 -f- 6.975319 = $40, Ans. 



PEKMUTATIONS AND COMBINATIONS. 

(Art. 581, p. 412.) 

2. lx2xBx4x5x6 = 720 changes, Ans. 

3. 1X2X3X4X5X6X7X8X9X10 = 3628800 

days, Ans. 

4. 1X2X3X4X5X6X7X8X9X10X11X12 
. . = 479001600 changes. 365d. 5h. 49m. = 525949 min- 
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utes; 479001600 -■ 10 = 47900160 minutes ; 47900160 
H- 525949 = 91y. 38801m. = 91y. 26d. 221i. 41m., Ans. 

5. 1X2X3X4X5X6X7X8X9X10X11X12 
X 13 X 14 X 15 X 16 X 17 X 18 X 19 X 20 X 21 
X 22 X 23 X 24 X 25 X 26 = 40329146112660563- 

5584000000 changes, Ans. 

(A»T. 582, p. 412.) 

2. 6 X 5 X 4 X 3 = 360 changes, Ans. 

3. 26 X 25 X 24 X 23 X 22 X 21 = 165765600, Ans. 

(Art. 583, p. 418.) 

lOx9x8x»X0X{iX*__72O 

"" 6 ■ 



2. 



120, Ans. 



3. 



1X2X3X^X0X0X^ 

100 X 99 X 98 X 97 X 96 X 95 X 94 X 93 X 92 X 91 = 

1X2X3X4X5X6X7X8X9X10 = 

628156509555294720 



3628800 



= $ 173103094564.40, Ana 



ANALYSIS BY POSITION. 
(Art. 587, p. 414.) 



(2-) 

• 

Supposed number, 120 
J of 120 = 40 


(3.) 
Supposed number, 36 
iof36 = 18 


i of 120 = 30 


J of 36 = 12 


70 


iof36 = 9 


Result found, 50 
50 : 60 : : 120 : 144, Ans. 


Result found, 75 
75 : 125 : : 36 : 60, Ans. 


(4.) 
C*s assumed age, 20 


(5.) 
Assumed sum, $400 


B's age = 60 


1.60 


A's age — 120 


Amount for 10 yr., $640.00 


200 


640 : 560 : : 400 : 350, An 


200 : 140 : : 20 : 14, C's age ; 





14 X 3 = 42, B's age; 42 X 2 = 84, A's age, Ans. 
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(Art. 588, p. 415.) 

2. First suppose each laid out $ 500 ; then 

4)$ 500 $ 500 

125 225 

625 = A's money. 275 = B's money. 

Then, by the question, 2 X 275 = $ 550 should be A's 
money, but A's money is $ 625 ; therefore $ 625 — $ 550 
= $ 75 is the first error. 

Again, we suppose each laid out $ 800 ; then 

4)$ 800 S 800 

200 ' 225 

1000 = A's money. 575 = B's money. 

Then, by the question, 2 X $ 575 = $ 1150 should be A*s 
money, but A's money is $ 1000 ; therefore $ 1150 — 
$ 1000 = $ 150-j-, second error ; then, by the rule, 75 -f 
150 : 800 - 500 : : 75 : 100 ; and 100 + 500 == 600, 
the sum of dollars each invested, Ans. 

3. We first suppose the age of the youngest to be 10. Then, 

by the question, the age of the next older will be 14, and 
the next 18, and the oldest will be 22. But, by the sup- 
position, the age of the oldest was twice the age of the 
youngest, that is, 2 X 10 = 20 ; but the age of the oldest 
is 22, therefore the first error is 22 — 20 = 2 — too 
, small. 
Again, we suppose the age of the youngest to be 16. Then 
the age of the next older will be 20, and the age of the 
next 24, and the age of the oldest will be 28. But, by 
the supposition, the age of the oldest was twice the age of 
the youngest, that is, 2 X 1^ = 32 ; but the age of the 
oldest is 28 ; therefore, the second error is 32 — 28 = 
4-j- too large ; then, by the rule, 2 + 4:16 — 10 : : 
4:4; 16 — 4 = 12, the age of the youngest ; 12x2 = 
24, age of the oldest ; 24 — 4 = 20, age of the second ; 
20 — 4 = 16, age of the third son, Ans. 
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4. We suppose the value of the first horse to be $ 20. Then 

20 + 50 = $ 70 will be twice the value of the second 
horse; that is, the value of the second horse will be $35. 
Then, by the question, 35 + ^0 = $ 85 will be three 
times the value of the first horse; that is, the first horse 
will be worth $28J. But, by the supposition, he should 
be worth but $ 20 ; therefore 28 J — 20 = $ 8 J — is the 
first error. Again, we suppose the value of the first 
horse to be $ 32. Then 32 + 50* = $ 82 will be twice 
the value of the second horse ; that is, the second horse 
will be worth $41. Then, by the question, 41 + 50 = 
$ 91 will be three times the value of the first horse ; that 
is, the first horse will be worth $30 J. But, by the sup- 
position, he should be worth $ 32 ; therefore, 32 — 30 J 
= 11, the second error; then, 8J + 1| : 32 — 20 : : 
8J : 10 ; and 10 + 20 = $ 30, value of the first horse ; 
J10+&9. -— J 40, value of the second horse, Ans. 

5. If we suppose the time to be 3 o'clock, it will be 9 hours to 

midnight, and | of 3 hours will be equal to /^ of 9 hours; 
but I of 3 hours is|Xi = i=2 hours, and j^^ of 9 
hours is g®^^ X ? = sS = ^^ hours ; therefore the first error 
will be 2^j — 2 = |2_ — . Again, we suppose the time 
to be 4 o'clock. Then the time to midnight will be 8 
hours; therefore, by the question, § of 4 hours will be 
equal to /g of 8 hours, but § of 4 hours is f X t = § = 
2| hours; and r^^ of 8 hours is ^'u X f = ii = IgJ 
hours; therefore, the second error will be 2| — 13^ = 
^3+. Then, by the rule, ^^ + ^^ : 4 — 3 : :^^^: ^^ 
= I ; 3 -f- J = ^i hours, the time after noon = 12 min- 
utes past 3, Ans. 

6. We first suppose their income to be $ 360 each. Then, as 

A saves ^^^ °^ ^^^ income, he will spend $ 360 -f- 12 = 
$30; $360 — $30 = $330 annually. As B spends 
$ 100 per annum more than A, he will spend $ 330 -|- 
$100 = $430 each year ; and in 10 years he will spend 
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10 X $430 = $4300. As, his income, by the supposi- 
tion, is only $ 360 per annum, it would be in ten years 
10 X * 360 = $>3600. His debt would therefore be 
$4300 — 3600 = $700. But by the question it was 
only $600; therefore the firet error will be $700 — 
$ 600 = $ 100— too small. 
Again, we suppose their income to be $ 300 annually. Then 
as A saves ^ of his, he will spend $ 300 -r- 12 = $ 25 ; 
$300 — $25 = $275 annually ; and B, by the question, 
wUl spend $ 275 + $ 100 = $ 375, and in 10 years he 
will spend 10 X $ 315 = $ 3750. B's income by the 
question will be only 10 X $ 300 = $ 3000 ; therefore 
his debt will be $ 3750 — $ 3000 = $ 750. But, by tiie 
question, it was only $ 600, therefore the second error will 
be $ 750 — $ 600 = $ 150 — too small ; then (the errors 
being both made by results too small, the difference is 
taken), 150 — 100 : 360 — 300 : : 100 : 120 ; 120 + 
360 = $ 480, Ans. 

7. It appears, by the tenor of the question, that 90 mu&t be so 

divided into two parts that, if the larger part be multi- 
plied by 60, and the smaller part by 80, the difference of 
the products shall be 3300. We therefore suppose the 
larger part to be 60, and the smaller part 30, and pro- 
ceed according to the rule, thus : 60 X 60 = 3600 ; 
30 X 80 = 2400. The difference between these prod- 
ucts is 3600 — 2400 = 1200, which is 3300—1200 = 
2100 less than it should be. Again, we divide 90 into 
the two parts 80 and 10, and multiply them by 60 and 
80 as before, and find the result as follows : 80 X 60 = 
4800 ; 10 X 80 = 800 ; 4800 — 800 == 4000, which is 
4000 — 3300 = 700 more than it should be. Hence we 
have the statement, 700 + 2100 : 80 — 60 : : 700 : 5 ; 
80 — 5 = 75, the days of labor ; and 90 — 75 = 15, 
days of idleness, Ans. 

8. First suppose 48 the weight of the fish ; as the body weighs 

19 
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as much as the head and tail, its weight will be half of 
the whole fish; half of 48 = 24; but 24 + 15 + (15 + i 
of 24) = 58 ; therefore, 58 — 48 = 10, first error. 
Again, suppose the weight of the fish to be 60 ; but 30 -J- 
15 -|- (15 ^ ^ of 30) = 65 for the weight of the fish 
by the conditions of the question ; therefore 65 — 60 = 5, 
second error. Then, 10 — 5 : 60 — 48 : : 10 : 25 ; 
therefore, 25 + 48 = 72, weight of the fish, Ans. 

9. Assume 300 pounds to be growing on each acre (any other 
number would answer as well) ; then 3 J acres will con- 
tain 1000 pounds. We now suppose the weekly increase 
to b6 9 pounds; then 3J acres will, in four weeks, pro- 
duce 120 pounds. 

3J X 300 = 1000 
9x3iX4==120 

Amount of 3| acres in 4 weeks = 11201bs. 

Having found that 12 oxen will eat 1120 pounds of grass in 
4 weeks, we wish to know how many pounds 21 oxen 
would eat in 9 weeks, which, by the following process, we 
find to be 4410 pounds. Thus, 

^^ •• ^M : : 1220 : 4410lbs. 
4:9) 

But we find the amount of the grass of 10 acres in 9 "weeks 
to be 3810 poimds. Thus, 

300 X 10 = 3000 
9 X 10 X 9 = 810 

38101bs. 
But, by the supposition, 21 oxen in 9 weeks would eat 4410lbs. 

The first error will therefore be — 600 

-We next suppose the -weekly increase to.be 18 pounds per 
acre ; therefore the amount of the grass of 3^ acres in 4 
weeks will be 1240 pounds. Thus, 

300 X 34 = 1000 
18x3^X4= 240 

1240lbs. 



I : : 1240 : 4882ilbs. 
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And the amount of 10 acres in 9 weeks would be 46201bs. 
Thus, • 

10 X 300 = 3000 
10 X 18 X 9 = 1620 

46201bs. 

But, by the last supposition, we find that 21 oxen in 9 weeks 
would eat 4882 J pounds. Thus, 

12 : 21 

4: 9 

By subtracting 4620 from 4882J pounds, we find 4882^ ' 
the second error, to be — 262^. 4620 

— 262J 
Hence, the statement, 600 — 262 J : 18 — 9 : : 600 : 16 ; 
and 16 -f- 9 = 25 pounds, weekly increase. 

Having assumed 300 pounds to the acre, and found the 
weekly increase to be 25 pounds to the acre, which is 8| 
per cent., we now proceed to find the amount of the pro- 
duce of 24 acres for 18 weeks. Thus, 

24 X 300 = 7200 
25 X 18 X 24 = 10800 

Amount oft^4 acres for 18 weeks = 180001bs. 

3L X 300 = 1000 
3^X4X25= _333| 

Actual amount of 3 J acres for 4 weeks = 1333 |]bs. 

The question now is. If 12 oxen eat 1333^ pounds of grass 
in 4 weeks, how many oxen will eat 18000 pounds in 18 
weeks ? Then, 

1333ilbs. : 180001bs. ) in qa a 

3 > : : 12 : 36 oxen, Ans. 

18 weeks : 4 weeks ) 

10. By trial the required number is found to be between 26 and 

. and 27, which numbers may be assumed, successively. 

Then, by extracting the square root of 26, trebling the 

root, and taking the result from 26, we get 10.703 ; 11 — 
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, 10.703 = .297, first error ; proceeding the same way 
with 27, the result is 11.412 ; 11.412 ^ 11 = .412, 
second error ; then, by the rule, .297 + -412 : 27 — 26 : : 
.297 : .42 ; and .42 + 26 = 26.42, the first approxima- 
tion. Assume now 26.42 for the number ; then, 26.42 — 
3 times its square root = 10.999883269 ; 11 — 10.999- 
883269 == .000116731, first error ; next assume 26.421 ; 
26.421 — 3 times its square root = 11.000591445 ; 
11.000591445 — 11 = .000591445,. second error. Then, 
.000116731 + .000591445 : 26.421 — 26.42 : : .000116- 
731 : .0001648; and 26.42 + .0001648 = 26.4201648, 
Ans. 



SCALES OF NOTATION. 
(Abt. 592, p. 418.) 

(2.) (3.) 

2)37 3)1000000 



2)18 


1 


2)9 





2)4 


1 


2)2 






1 
Ans. 100101. 



3)3333^3 


1 


3)111111 





3)37037 





3)12345 


2 


3)4115 





3)1371 


2 


3)457 





3)152 


1 


3)50 


2 


3)16 
3J5_ 


2 
1 



1 2 

Ans. 1212210202001, in the ternary scale ; and 



qreenleaf's arithmetic. 221 

9)1000000 





9)111111 1 

9)12345 6 

9)1371 6 






9)152 3 
9)16 8 

1 7 






In the nonary scale, 1783661, Ann. 




(4.) 
12)476897 


■^ 




12)39741 5 
12)3311 9 

12)275 e 






12)22 e 






1 t Ans. Itee^b, 




(Art. 593, p. 419.) 




(2.) 
234 
5 




(3.) 

21122 
3 


13 

5 

69, Ans. ' 


7 

3 

22 

3 




• 


68 
3 



206, Ans. 
19* 
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(4.) 

100101 
2 

2 
2 


(5.) 

13579 
12 

15 
12 


4 


185 


2 


12 


9 


2227 


2 

Tg- 

2 


12 
26733 


37, Ans. 




(6.) 




123454321 


6 




8 




6 
51 




6 
310 




6 




1865 




6 




67167 




6 




403004 
6 





11 )26733 

11 )2430 3 

1 1 )220 t 

11)20 

1 9 
Ans. 190^3. 



12 )2418025 

12)201502 1 

1 2)16791 t 

12)1399 3 

12)116 7 

9 8 
Ans. 9873rt. 



2418025 
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(Art. 594, p. 420.) 



(1.) 



45324502 
25405534 



115134440, the sum, ) ^ 
15514524, the diff., ) 



(3.) 
589)1184323(2483, Ans. 
6 56 . 
22^3 
l^eO 



3e32 
39^0 



1523 
1523 



(2.) 
2483 

589 

1^985 
18502 
11184 

1312275, Ans. 

(4.) 
Iil2244i(2405, Ans. 



44)312 
304 



5205)42441 
42441 



(1.) 
121ft. 3' 

105ft. ir 

80ft. 0' 

15ft. 10' 



9" 
8" 
6" 



DUODECIMALS. 


- 






(Art. 


508, p. 421.) 


(2.) 










462ft. 


4' 


9" 






307ft. 


9^. 


r 




Ans. 


154ft. 


r 


8" 



0" 4 



fff 



" A'ff 



Ans. 323ft. V 11 

3. 92ft. 0' 6" — 21ft. 9' 10" = 70ft. 2' 8" ; and 70 ft. 2' 8" 
+ 19ft. 10' 8" 6'" = 90ft. 0' 11" 6"', Ans. 

(Art. 6OO9 P- *22.) 

2. 48ft. 6' X 24ft. 3' = 1176sq. ft. V 6", Ans. 
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3. 20ft. + 14ft. 6' = 34ft. 6', X 2 = 69ft. X 10ft. 4' = 713ft. ; 

3ft, 2' X 6ft. X 2 = 38ft. ; 4ft. 4' X 4ft. = 17ft. 4',-f 
38ft. = 55ft, 4' ; 713ft. — 55ft. 4' = 657ft. 8- ; 657ft. 
8' -7- = 73/j square yards, Ans. 

4. 53ft. 6' X 10ft. 3 X 2ft. = 1096ft. 9', Ans. 

5. 6ft. 8' + 5ft. 9' -j- 4ft. 6' + 3ft. 10' = 20ft. 9', x 3ft. 5' 

X 4 = 283sq. ft. 7', Ans. 

6. 97ft. 9' X 3ft. 6' == 342ft. 1' 6", — 4 = 85 /^Jg cord ft., 4- 

8 = 10^ J J cords, Ans. 

7. 100ft. X 6ft. 11 = 691ft. 8' -f- 4 = 172} I cord ft. h- 8 = 

21 II cords, Ans. 

(Art. 601, p. 423.) 

2. 834sq. ft. 3' -r- 17ft. 9' = 47ft., Ans. 

3. 18ft. 9' X 3 = 56ft. 3' ; 84ft. 4' 6" -r- 56ft. 3' = 1ft. 6', 

Ans. 

Note. — The thickness of the plank, 3', should not be regarded as 3' in working the 
problem, but simply as 3 times the thickness of board measure. 

4. 792ft. 6' 9" 2"' -j- 12ft. 7' 8" == 62ft. 8' 6", Ans. 

MISCELLANEOUS EXAMPLES. 
(Page 424.) 

1. As $ 52.50 is the average of salary, $ 52.50 — $ 20 = $ 32.50, 

average of increase ; $ 32.50 X 2 = $ 65, whole increase; 
$ 65 + 20 = $ 85, salary received last month == last 
term ; then, (Art. 558) Sb-20 -j- 1 = 14 months, Ans. 

2. 20ft. + 16ft. 6' = 36ft. 6' X 2 = 73ft. x Oft. 6' = 693ft. 

6' ; 20ft. X 16ft. 6' = 330ft ; . 330ft. + 093ft. 6' = 
1023ft. 6' X 3 = 3070ft. 6' ~ 9 = 341yi 1ft. 6' ; 
. 341yd. 1ft. 6' — 90yd. = 251yd. 1ft. 6', Ans. 

3. (Art. 5«5.) (Hr =S%W' ¥(^ X 1024 = $59049, 

the share of the eldest, Ans. 

20X19X18X17X16X15X14X13X12X11 



4. (Art. 588.) 



1X2X3X4X5X6X7X8X9X10 

[= $ 1847.56, Ans. 
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5. 340ft. -^ 3ft. 9^ = 90ft. 8' = 30yd. Oft. 8', Ans. 

6. By Table (p. 406) the amount of $ 1 for 6 years is $ 6.97- 

5319 ; therefore, $700 X 6.975319 = $4882.72, Ans. 

7. (1.) We first suppose the time to be 60J seconds after 12 

o'clock. The hour-hand then will have passed j4§-\fa ^^ *^g 
distance from 12 to 12 again, and the second-hand will 
have passed once round and y^ of another time. The 
difference between these two numbers is -j^^ — t%^n = 
yll^Q. The minute-hand will have passed |^^ of the 
distance from 12, and the difference between this number 
and j^ is ^^^^ — ^ J^ = ^fg^. We now find the dif- 
ference between this last number and g Jf^^.; g |jgo — 
B^l^o = sif^a— » first error, too small. 
Wo next suppose the time to be 61 seconds after 12 o'clock. 
The hour-hand then will have passed j^i^Va ^^ *^® distance 
from 12 to 12, and the second-hand will have passed once 
round and ^ of another time. The difference of these two 
numbers is ^\j — 11^2^0 = $l^§0' ^^ °ow find the differ- 
ence between the second-hand and minute-hand. The min- 
ute-hand has moved in 61 seconds j^^^q of the distance from 
12 to 12 ; the difference between q^^ — B^y ^ ig^a* 
We next find the difference between this last number and 

tU^tj ' lUh — i^^uTs = jMJo = 8Win}+» second 
error. As the denominators of our errors are the same 

number, we may reject them in the operation; for when 
fractions have a common denominator their values are as 
their numerators. 133 + 1294 : 61 — 60.5 : : 133 : 
THh > and ^^ + 60.5 = 60/^^ seconds, Am, 
(2.) Suppose the time to be 61^ seconds aftier 12 o'clock. Then 
the hour-hand will have moved 4§J(ny ^^ ^^^ distance 
from 12 o'clock to 12 again, and the minute-hand will 
have moved ^^jj^ of this distance, and the second-hand 
will have moved once round and -^•^- again. The differ- 
ence between ^li'^^y and |^^- is i^ii^^ The difference 
between -^f and ^^^ is ^^xfe. We then find the dif- 
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ference between ^i^\ and -^^^ = ,^j^^j_, the first 
error. 

We then suppose the time to be 62 seconds afler 12 o'clock. 
The hour-hand will then have moved from 12 o'clock 
71^7 of the distance to 12 again, and the minute-hand have 
moved -^^j^ of the distance, and the second-hand will have 
gone once round and ^ of the distance again. The diiffer- 
ence between Tjf f^ and 41^^ is ^ gggj . The difference 
between ^ and ^ff ^y is jf |^^. The difference between 
iM &(T and 5|f§^ is i^js+y second error. 334.5 + 
14 : 62_61.5::14 : ^VV J and 62 — ^^ = 61f |f 
seconds, Ans. 
(3.) We will first suppose the time to be 59 seconds after 12 
o'clock ; the hour-haud will then have advanced j^^^ny 
of the distance from 12 o'clock to 12 again, and the sec- 
ond-hand will be within -^j^ of the distance to 12 ; there- 
fore, the whole distance between the hour-hand and the 
second-hand will be ^ -f- -^^jjjs =*= iHiTSi and the 
distance between the hour-hand and minute-hand will be 
iMxs — ii^nr = ii^%(5^ and the difference between 
hIUts and j-ffg^ = ijif &^— , the first error. 

Again, we will suppose the time to be 58 minutes after 12 
o'clock. The distance then j>etween the second-hand and 
hour-hand will be /^ -[" i^iisxs = ^Wxnj* ^® distance 
between the hour-hand and minute-hand will be gf^^ — 
^^%^ = aSSo, and ^ii^%% — ^%^l^ = rffSa— ^11 be 
the second error. 860 — 130 : 59 — 58 : : 130 : |J; 
and 59 -)- If = 59f I seconds, Ans. 



MENSUEATION. 
(Art. 613, p. 426.) 

1. 18 X ^i- = 108, Ans. 

2. 15.6 + 9.2 + 10.4 = 35.2 feet; 35.2 -5- 2 = 17.6 feet; 

17.6 — 15.G = 2.00; 17.6 — 9.2 = 8.4; 17.6 - 10.4 
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= 7.2 ; 17.6 X 2 X 8.4 X 7.2 = 2128.896 ; V2128- 
.896 = 46. 139+ feet, Ans. 

3. 40 X J^ = 300, Ans. 

4. 336 -^ 3 = 112, each side of the field ; 112 -7- 2 = 56, half 

the base ; 112^ — 56^ = 9408 ; V9408 = 97, the per- 
pendicular height, very nearly ; 112 X -^Z- = 5432 rods 
= 33 acres 152 rods, Ans. 

(Art. 621, p. 427.) 

1. 15 X 2 = 30, Ans. 

2. 128 X 48 = 6144, Ans. 
3» 12 X 8 = 96, Ans. 

4. 358 X 194 = 69452, Ans. 

5. 693 X 693 = 480249ft. ; 480249 -5- 272^ = 1764 rods; 

1764 -T- 160 = 11 acres 4 rods, Ans. 

6. 40 X 40 = 1600 ; 20 X 20 x 2 = 800; 1600 — 800 = 

- 800, Ans. 

7. V3600 == 60 yards; 3600 -f- 2 = 1800 yards; V1800 

= 42.427+ yards ; 60 yards — 42.427 yards = 17.573 
yards; 17.573 -f- 2 = 8.78+ yards, Ans. 

(Art. 622, p. 428.) 

1. jjl+asl X 20 = 1080sq. ft., Ans. 

2. JB^Axa X 986 =620687 links; 620687 -r- 625 (the links 

in a squai# rod) = 993 rods 3 yards = 6 acres 33 rods 
3 yards, Ans. 

(Art. 623, p. 428.) 

1. Drawing the diagonal divides the garden into two triangles, 
with sides 328, 598, 298, and 598, 456, 572. 

328 612 — 328 = 284, rem. 
598 612 — 598= 14, rem. 
298 612 — 298 = 314, rem. 

2)1224 
~~BT2, half sum. 
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598 


813 — 598 = 215, rem. 


456 


813 456 — 357, rem. 


572 


813 572 — 241, rem. 


2)1626 



813, half sum. 

612 X 284 X 14 X 314 = 764059968 ; V 764059968 = 
27641.63 ; 813 X 215 X 357 X 241 = 15038837415 ; 
a/ 15038837415 =;= 122632.97 ; 27641.63 + 122632.97 
= 150274.6sq. ft. = 3 acres 1 rood 31 rods 29 yards 
3.85 feet, Ans. 

2. -2'§2- X 17.56 = 77.4396 square chains, area of one 

triangle ; 
■^'i^- X 17.56 = 67.8694 square chains, area of the other 

triangle ; 
77.4396 + 67.8694 = 145.309 square chains, the area of 

the whole field ; 145.309 -=- 10 (10 square chains make 

1 acre) = 14.5309 acres = 14 acres 2 roods 5 rods, 

nearly, ^ns. 

(Art. 626, p. 429.) 

1. .j.7_|.o^. X 250 X 5 == 107531.25 square feet, Ans. 

2. .3.o,8^3_o^. X 356 X 6 = 329269.74yd., Ans. 

3. 602 X 4.828427 == 17382.3372 yards == 3 acres 2 roods 

14 rods 19 yards, nearly, Ans. 

4. 2432 X 7.694209 = 454335.34724 = 10 acres 1 rood 28 

rods 24 yards 6.34724 feet, Ans. 

(Art. 633, p. 430.) 

1. 144 X 3.141592 = 452.389248, Ans. 

2. 7964 X 3.141592 = 25019.638688, Ans. 

3. 512 X 2 X 3.141592 = 3216.9984 feet == 4 furlongs 34 

rods 5 yards 1 foot, Ans. 

(Art. 634, p. 430.) 

1. 1043 X .318309 = 331.997, Ans. 
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2. 25000 X .318309 = 7967.74, Ans, 

3. 50 X .31^309 = 15.91549, Ans. 

(Abt. 635, p. 430.) 

1. 76P X .785398 = 454840.475158, Ans. 

2. 1 mile = 320 rods ; 320 X 3 = 960 ; 9608 X .785398 = 

723822.7968 square rods = 4523.89+ acres, Ans. 

3. 12842 ^ .079577 = 131195.098512 square yards = 27 

acres 17 rods 0.848512 square yards, Ans. 

4. ip. X H^ = 22477 inches = 17 yards 3 feet 13 inches, 

Ans. 

(Abt. «36, p.' 430.) 

1. 79 X V = 1856.5, Ans. 

2. The area of a circle of which the radius is 25 == 50* X -78- 

5398 ; then, 360° : 26° : : 50^ x .785398 : 141.8sq. a, 

Ans. 

(Art. 637, p. 431.) 

1. 360° : 49.25° : : 24^ x .785398 : 61.889, area of sector 
ABCE; a/122— 52 _ 10.908 = perpendicular DE; 
10.908 X 5 = 54.54, area of triangle ACE; 61.889 — 
54.54 = 7.35, nearly, area of the segment A B C A, ^ Ans. 

15 X 24 X 2 . 15^ 



2. By the second rule. 



+ 



= 310.3125 



3 ' 24 X 2 

square rods = 1 acre 3 roods 30 rods 9.4 yards, Ans. 

(Art. 038, p. 431.) 

1. The first step in the working of this 
problem is to find the height of 
the segments lying on each side Hi 
of the zone ; the heights are ele- 
ments necessary in calculating 
their areas. Let H F B C be the 
zone ; the radii A 0, A B, A F, 
A H, are each 12 feet; 

20 
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AH = 12; 12« = 144; 

H K = ^ = 10.4; 10.4* = 108.16. 

144—108.16 = 35.84; V35.84 = 5.9 = AK; 12— 

5.9 = 6.1 = G K, the height of the segment whose cord 

-cOHQ ,u 20.8 X 6.1 X 2 , 6.r 

IS 20.8 ; then, g 1- 2Q s X 2 ~ ^^*^^' ^^ 

of the segment H Gr F H ; 
A£! = 12; 122 = 144; 

C E = :^-^ = 11.625 ; 11.625^ = 135.14 ; 144 — 135- 

.14 = 8.86; 

V8.86 = 2.97 = A E; 12 — 2.97 = 9.03 = D E, the 
height of the segment whose cord is 23.25 ; then 
23.25x9.03x2 , 9.03" 

g- + 23.25 X 2 - ^^^•^^' "^ °^ ^^ 

segment ODBC; 

242 X .7854 = 452,39, area of the whole circle ; 
155.79 + 90.03 = 245.82, area of the two segments ; 

206.57, area of the zone, Ans. 

2. Let 10, the radius, be the hypothenuse of a right-angled 
triangle, and 8, half the cord, be the base; then, 10^ — 
8^ = 36 ; ^36 = 6, the perpendicular from the centre 
to the cord ; 10 — 6 = 4, height of each segment ; then, 

by the rule (Art. 637), }^><±><1 x ^^^=44.66, 

area of each segment ; 44.66 X 2 = 89.32, area of both 
segments ;«202 x .785 = 

314, area of the circle ; 
89.32 , area of the segments. 

224.68, or 224.7, nearly, 

area of zone, Ans. 
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(Art. 639, p. 431.) 

1. By rule, Art. 637, ^^ X 30 X g'^ _^ ^ 1627.5sq. ft. 

72 X 20 X 2 20^ 

_ [_ _____ __ ioi5.5sq. ft. 

Ans. 612 sq. ft. 

(Art. 640, p. 431.) 

1. (20 + 10) X (20 — 10) X .7854 = 235.62sq. yd., Ans. 

2. (157 + 128) X (157 - 128) x .7854 = 6491.331sq. yd. 

= 1 acre 1 rood 14 rods 17 yards 7.4 feet, Ans. 

(Art. 641, p. 431.) 

1. 50 X .886227 = 44.31135 rods, Ans. 

2. 360 X .282094 = 101.55 rods, Ans. 

3. 10000 X .282094 = 2820.94 rods, Ans. 

(Akt. 642, p. 432.) 

1. 44.31135x1.12838 = 50.000041113 rods, Ans. 

(Art. 643, p. 432.) 

1. 30 X .866025 = 25.98 inches, Ans. 

2. 5000 X .275664 = 1378.320 feet, Ans. 

3. 80 X .275664 = 22.05 inches, Ans. 

(Art. 644, p. 432.) 

1. 30 X .707106 ='21.21 inches square, Ans. 

2. 80 X .707106 = 56.56848 feet, Ans. 

3. 5000 X .225079 = 1125.395 rods, Ans. 

4. 100 X .225079 = 22.5 inches square, Ans. 

5. 18 -H .225079 = 79.97 inches, Ans. 

6. 20 rods = 330 feet ; 330 -r- .225079 = 1466.15 feet, Ans. 



282 KEY TO 

(Abt. 645, p. 482.) 

1. 86.2 -4- 2.155 == 40 inches, Ans. 

(Abt. 647, p. 433.) 

1. 24 X 18 X .785398 = 339.2919, Ans. 

2. 33t^ X 20j X .785398 = 531.469Bq. feet = 59sq. yd. 

67sq. inches, Ans. 

SOLIDS. 

(Abt. 650, p. 433.) 

1. 23 + 34 + 19 = 76 inches = 6 J feet, the perimeter ; 6 J 

X 13 = 82.33 feet, the area of the sides ; by Art. 613, 
38 X 15 X 4 X 19 = 43320 ; V43320 = 208.1 inches, 
the area of one of the ends ; 208.1 X 2 = 416.2 ; 416.2 
-T- 144 = 2.89, area of both ends in feet ; 

82.33, area of sides ; 
2.89, area of the ends ; . 

85.22 feet, sar&>ce of the prism, Ans. 

2. 33 X 5 = 165 inches = 13f feet, the perimeter ; 13f X 14 

= 192.5 feet, area of the sides ; and, 33^ x 1.720477 X 
2 =: 3747.19sq. inches = 26.02sq. feet, the area of the 
two ends ; then, 192.5 + 26.02 = 218.52sq. feet, sur- 
face of the prism, Ans. 

3. 57in. = 4f feet ; 4f X 13 = 61.75sq. feet, the convex sur- 

face of cylinder ; (4f )2 x .079577 X 2 = 3.59sq. ft., 
area of the two ends ; then, 61.75 + 3.59 = 65.348q. 
ft., su^ce of cylinder, Ans. 

4. 1 acre = 43560sq. feet; 1} X 3.14159 = 5.49778 feet, 

the circumference of the cylinder; 5.49778 x ^i ^28* 
.86334, convex surface of the cylinder; 43560 -^ 28.86- 
334 = 1509.18 times, Ans. 

6. 16 X 10 X 4 = 640sq. feet; 640 -j- 9 = 71^sq. yards, Ans. 



GREENLEAP'S ARITHMETIC. 288 

(Abt. 651, p. 484.) 

1. 2.52 ^ 1.252 ^ 4 5875 . ^4.6875 = 2.16506 = the per- 

pendicular of the triangle marked by the end of the 
prism ; and 2.16506 X 1.25 (half the base) = 2.706 = 
area of the end of the prism; 2.706 X 12 = 32.47 cubic 
feet, Ans. 

2. (Art. 613.) 6X1X2X3 = 36; V35 = 6 = area of 

the end ; then, 6x1^ = 60cu. feet, Ans. 

' 3. 3^ X 2§ X 2i = 21JCU. feet, Ans. 
4. 62 X .079577 X 9 = 25.78cu. feet, Ans. 

(Art. $56, p. 435.) 

1. 2J X 2| = 7^ feet, area of the base ; 2| X 4 = 10| feet, 

3^ 

2 
feet area, Ans. 

2. 9 X ^f = 90 feet, Ans. 



the perimeter of the base ; 7^ -[- 10§ X -^ = 27jflq. 



(Art. 657, p. 435.) 

1. (2J)2 X .785398 x ^V- = 20.45, Ans. 

2. By Art. 613, 9 X 4 X 3 X 2 = 216 ; V216 = 14.69693, 

the area of the base ; 14.69693 X -^^V'^ = 71.035cu. 
feet, Ans. 

(Art. 658^ p. 435.) 

(1.) 
3 X 5 = 15, perimeter of smaller end ; 
5 X 5 = 25, perimeter of larger end ; 

40 X 5 = 200 = sur&ce of the sides ; 

32 X. 1.720477 = 15.4842 = surface of smaller end ; 
52 X 1.720477 = 43.0119 = surface of larger end ; 

258.4961 inches, surface of the .frus- 

[tum, Ans. 

20* 
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(2.) 
^ A X 3.14159 = 11.2573, circumference of larger end ; 
l^J X 3.14159 = 6.02138, circumference of smaller end ; 

17.27868 X H = 77.75406 = convex 

[surface of the frustum; 

77.75406, convex surface ; 
my X .785398 = 10.08472, surface of larger end; 
ihf X .785398 = 2.885246 , surface of smaller end; 

90.724026sq. feet, Ans. 

(Abt. 659. p. 435.) 

1. 27 X 27 = 729, area of larger end ; 16 X 16 = 256, area 

of smaller end ; 
729x256 = 186624; V186624 = 432; 432 + 256 + 

729 = 1417; 1417x^=8816.888; 8816.888 -j- 

o 
144 = 61.228 cubic feet, Ans. 

2. 2* X .7854 = 3.1416, area of larger end ; 

V X .7854 = .7854, area of smaller end; 

3.1416 X .7854 = 2.46741264 ; //2.46741264 = 1.5708 ; 

1.5708, 

3.1416, area of larger end ; 
.7854, area of smaller end ; 

5.4978 X V = 73.304 cubic feet, Ans. 

(Abt. 666, p. 436.) 

1. 24 X (24 X 3.14159) = 1809.55sq. in., Ans. 

2. 79571 X 25000 = 198943750, Ans. 

(Art. 667, p. 486.) 

1. 12» X .523598 = 904.78, Ans. 

2. 25000 X .31831 = 7957.75, diameter; 7957.75' X .5236 

= 263858149120.06886875, Ans. 
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(Abt. 668, p. 4S7.) 

1. 12i X 3.141592 X 2 = 78.54sq. feet, Ans. 

2. 7970 X 3.141592 X 2143.623553 = 53673093.1 2sq. miles, 

Ans. 

(Art. 669, p. 437.) 

1. (32 -^- (4J)2 X 3) X 3 X .5236 = 109.56cu. feet, Ans. 

2. (92 + 102 X 3) X 9 X .5236 = 1795.42cu. feet. Ans. 

(Abt. 670, p. 487.) 

1. (21 + 4) X 4 X 9.8696 = 986.96sq. in., Ans. 

(Abt. 671, p. 487.) 
1. (25 + 5) X 52 X 2.4674 = 1850.55cn. in., Ans. 

(Abt. 672, p. 487.) 

1. 202 X 32 X .523598 = 6702.05cu. in., Ans. 

2. 382 X 48 X .523598 = 36291.62cu. feet, Ans. 

(Abt. 674, p. 488.) 

1. 24 X § = 16 feet, Ans. 

2. 30 X IJ = 40 feet, Ans. 

3. (26 + 14) ^ 2 = 20; 30 X 20 -^ 12 = 50 feet, Ans. 

(Art. 675, p. 438.) 

1. 3 X 5 X 15 X 3 = 675 ; 675 -4- 12 = 56^ feet, Ans. 

2. 2 X 6 X 10 X 20 -^ 12 == 200 feet, Ans. 

3. 10 X 17 X 20 -r- 12 = 283J feet, Ans. 



1. 30 X 10' 

2. 50 X 14' 

3. 90 X 302 



|2-:_ 



(Art. 676, p. 438.) 

144 = 20j feet, Ans. 
144 CSS 68-^ feet, Ans. 
144 = 562^ feet, Ans. 
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(Art. 6795 p. 139.) 

1. 27 + (8 X .70) = 32.6 ; 32.6^ X 45 X .0034 = 162.602 

wine gallons, Ans. 

2. 30 + (8 X .65) = 35.2 ; 35.2^ X 42 X .0034 = 176.9349 

wine gallons, Ans. 

8. Consider the tub as the frustum of a cone, and apply the 
rule in Art. 859 ; by this rule get the contents of the tub 
in inches, and change the inches to their equivalent in 
gallons ; 

302 ^ 7854 _ 706.86, area of smaller end ; 

402 s^ 7854 = 1256.64, area of larger end ; 

1256.64 X 706.86 = 888268.5504; V888268.5504 == 
942.48; 942.48 + 706.86 + 1256.64 = 2905.98; 29- 
05.98 X Af = 48433 cubic inches; 48433 H- 231 = 
209.66 1 liquid gallons, Ans. 

10 X 5 X 4 X 1728 . 

5^1 ^^ 1496y\ wme gallons, Ans. 

12 X 6 X 2 X 1728 . 

0. ^^^ = oo2J| beer gallons, Ans. 

6. 215Q 42 "^ 421.8 bushels, Ans. 

TONNAGE. 

(Akt. 681, p. 440.) 

1. i9i^ = ^ffi; m^ = ^; ^fF— fofw=-^W-^; 

^^^-^X WX W-X^ = 1184^Vi7tons, Ans. 

2. 184^^ — ^ of 38|i = HF; ^%^X 38|J x l^i X 

^ = l2Umm tons, Ans. 

3. 195A-f of 39^ =171J4 X 39^ X 19 A X ^V = 

1397yjff ^ tons, Ans. 

4. 78 — f of 21 = 65.4; 65.4 X 21 X 9 X ^V = I^O^t^^ 

tons, Ans. 

5. 141 X 30 X 15 X ^ = 667iJ tons, Ans. 

6. 479 - f of 80 = 431 ; 431 x 80 X 40 X ^\ = 14517|J 

tons, Ans. 



\ 
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MISCELLANEOUS QUESTIONS. > 
(Page 441.) 
1- ?X| = M; 1 — iJ = e»Ans. 

2. As there is a son and a daughter, the son will have f of the 
estate, the wife If, and the daughter }, If ^ere had been 
only a daughter, her share would have been |; conse- 
quently she loses | — f = ^y. Hence 
^ : /t :: $2400 : $2100, Ans. 
3. From the conditions of the question, it will readily be seen 
that it was a little more than half-past 5. At 5^ o'clock the 
minute-hand was at 6, and the hour-hand half-way between 5 and 
6, or 2J spaces from 6. The minute-hand moves twelve times as 
fast as the hour-hand ; hence, while the minute-hand was moving 
from 6 to the required position, the hour-hand moved -j^^ as far, 
and was then as &r from the 6 point as the minute-hand ^qa 
beyond. Therefore, the sum of the ^aces passed over by the 
hour and minute hands = 2| minute spaces. Hence 2|m. = -f^ 
of the required time beyond half-past 5, and ^^ = 2m. 18^* 
5h. 30m.-{- 2m. 18^sec. = 5h. 32m. 18|^sec., Ans. 

(4.) 
6p7deg. 55m. Tftir. 35rd. 4ft, 6in.(16deg. 
96 



1 






m 




i 

• 


6)124^(20m, 




6)208'i(84rd. 


120 




204 


■ H 




H 


8 




.16i 


6)40J(6fur. 




6)75J(12ft. 


36 




72 


H 




Si 


40 




12 


208J 




6)48(8in. 
48 


Aiu). 


16deg. 


20m. 6fur. 34rd. 12ft. 8in, 
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fj : ^ : : $100,000 : $57,142f, A's part, ; ^^ 
i^' ^'' $100,000 : $42,857+, B's part, \ 

6. If the first man's share be subtracted from the whole, there 

will remain i|— A = i4 ; and ^^ of |i = ^^i^Q 
second son's share. And ^^ — ^/^ = ^^ = difference 
of their legacies. ^^ = ^f | ; iff + ^J-^ = § JJ = 
legacy of both sons. Hence §f J — §Jf ='if i = wife's 
legacy. Therefore 
^¥ • 41 i • • 257£. 3s. 4d. : 635£. Os. lOf ^d., Ans. 

7. 63 X 12 X 12 X 1000 X 3 = 27216000 ; 27216000 -r- 

16 = 17010001b. ; 1701000 -J- 2000 == 850^ tons, Ans. 

8. 4ft. = 48in. ; 6in. X 2 = 12in. ; 48 — 12 = 36in. ; 36 -f- 

2 = 18in.; 18 + 12 == 30in.; 48in. : 30in. : : 2001b. : 
1751b., Ans. 
48 - 30 = i8in.; 48in. : 18in. : : 2001b. : 751b., Ans. 

9. 25ft. 4in. = 304in.; 4ft. 5in. = 53in.; 3ft. 5in. = 41in.; 

53x41 = 2173; 53 — 41 = 12in.; 12x12 = 144; 
144 -^ 3 = 48; 2173 + 48 = 2221; 2221x785398 = 
1744.368958 ; 1744.368958 X 304x 8 = 4242305.3058- 
56; 4242305.305856~1728=2455.037792=cubic feet 
in the pillars. 2455.037792 X 3000 =^7365113.376 = 
weight in ounces; 7365113.376 4-16 = 460319.5861bs.; 
460319.586 ^ 2000 = 230.15+ tons, Ans. 

10. If ^ of a certain sum be taken, and $410 be left, it is evi- 

dent that $ 410 is f of that sum, which is 410x7 -r- 4 = 
$ 717 J. Now, if $ 717J remain of a certain quantity after 
\ be subtracted, it is certain that the number &om which 
it is taken is % of $717i = $956.66|, Ans. 

11. I : $ 15.60 : : $ 100 : $ 6240 = sum remitted ; $ 96 : $ 100 

: : $6240 : $6500 = value of goods sold; $6500 — 
$ 6240 =.$ 260 = commission, Ans. 

12. $107.50 : $100 : : $9675 : $9000; ^^o X $9000 = 

2025£. sterling = the bill ; $ lOQ —% 0.25 = $ 99.75 ; 
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$100 : $99.75 :,: $9675 : $9650.81^; $102 : $100: : 
$9650.81^ : $9461.58^ for investment, Ans. 

13. 15X30 = 450; 15x15 = 225; 225 -f- 3 = 75 ; 450 
4- 75 = 525 ; 525 X 220 = 115500 = contents of the 
whole monument, and from this we deduct the contents of 
the cylinder. 15 X H = 165 ; 4 X 4=16; 16 -^ 3 = 
5J; 165 + 5i;=170i; 170^ X .785398 =133.779459^; 
133.779459J X 220 = 29431.4810531 = contents of the 
cylinder; 115500 - 29431.481953J = 86068.51894-^- 
cubic feet of the monument, Ans. 

(14.) ^ 
A X 1 ^ iV X i + A X i = If, A's product; 
tV X J + A X J = ig, M's product; 
tV X i = u*B» P's product ; 

§f , sum of the products. 

§f : :. $ 300: $183.33J = A pays, 

^ : : $300: $ 83.33 J = Mpays, } Ans. 

•^ : : $300: $ 33.33 J = P pays, 

(15.) 
A 20 X $132 = $2640 
B25 X $120 = $3000 
C 40 X $"100 = $4000 



11 
81 
ft 



85 X $6 = $510. 



85 

« 9640 : $ 2640 
$9640: $3000 
$9640: $4000 



$9640 

: : $510: $139j.||, A receives, 
: : $510: $158^ff, B receives; 
: : $510: $211^ff, C receives, 

(16.) 
$ 100 X $ 5.00 = $ 500 given for the flour ; 
$500 X $0.20 = $100 gained on the flour; 



Ans. 



$100 X $0.03,0 J = $3.05 bank interest of $100 for 6 
months; $100 — $3.05 = $96.95 : $100 : : $600 : 
S^l^iill J «618iS§| -J- 100 = $6.18if|f. Am. 
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17. Wo first find the number of square feet in an acre. 160 X 
272^ = 43560 feet. If we extract tbe square root of 
this number, we obtain the side of a square field that will 
contain an acre ; thus, V43560 = 208,712+ feet. We 
now divide this number by 3.5 feet, and obtain 59.632-|-, 
the number of divisions in"* the first ^ row. We perceive, 
therefore, that there will be 60 hills, there being one more 
hOl than divisions. Now, if we divide 208.712-}- by 59, 
the quotient will be 3.537 feet ; that is, the hills in the 
first row may be 3.537 feet apart, instead of 3.5 feet. 
Thus, our first row will contain 60 hills, which will be 
3.537 feet apart. Our next row will contain but 69 hills, 
the hills being planted in the quincunx order, tfius : 



aw: A 



To find the distance between the rows, we square 3.5 = 
12.25 ; we then take half of 3.537 = 1.768, which we 
square = 3.125824 ; we subtract this last number from 
12.25, and obtain 9.124176. The square root of this 
number is 3.0206 feet, equal the distance between the 
rows. Nowrif we divide 208.712+ by 3.0206, we obtain 
69+ ; therefore, the number of rows will be 70. To 
obtain the number of hills in the field, we multiply 70 by 
60 = 4200. But, as there are 70 rows, and as half of 
the rows contain only 59 hills, we subtract 35 from 4200. 
Thus, 4200 — 35 = 4165 hiUs, Ans. 

18. $300 : $700 : : 20 months : 46 1 months, Ans. 

19. $ 1500 -=- 1^0 = 10 ; 10 + 2 = 12 children. $ 1500 X 

2 == $3000; $3000 -J- 3 i= $1000 ; $3000 + $1000 
= $4000; $4000-^4 = $1000; $ 4000 + $ 1000 == 
$5000 ; $5000 X 2 = $10,000, Ans. 

20. 7 — 5=2 miles which B gains each day, and he will have 

to gain 80 miles before he overtakes A. 2 miles : 80 
miles : : 1 day : 40 days, the time which it takes B to 
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overtake A. And as B travels 7 miles each day, he 
will have to go, before he overtakes A, 40 X *r = 280 
miles, Ans. 

21. 161b. : 801b. : : 24.4in. : 122 cubic inches of lead. J X, 
2 = Jin. ; lin. + Jin. =1.5 inches : 1.5 X 1-5 = 2.25 ; 
2.25 X .785398 = 1.7671455 = area of a section of the 
pipe. From this we subtract the area of a section of 
the calibre of the pipe. 1 X .785398 = .785398; 
1.7671455 — .785398 = .9817475 ; 122 -5- .9817475 = 
124.26+ inches, = 10.35+ feet, Ans. 

22. .785398 X 2 X 2 = 3.141592 ; J X | X .785398 = .441- 

786 ; 3.141592 — .441786 = 2.699806 ; 2.699806 X 8 
= 21.598448; ^x2=| = |; J + | = 1.5; 1.5 X 
1.5 = 2.25 ; ..785398 x 2.25 =1.7671455 ; 1.7671455' 
— .441786 = 1.3253595 ; 21.598448 - 1.3253595 = 
16.29+in., Ans. 

23. Let $100 represent the relative value of what J> pays; 

then $100 X 1-08 = $108 will represent what C pays; 
$108 X 1.10 =118.80, what B pays; and $118 X 1.08 
= $ 133.056, what A pays. $ 100 + $ 108 + $ 118.80 
+ 8 133.056 = $459,856. 



$459,856: $100 
$459,856 :$108 
$459,856: $118.80 
$459,856: $133,056 



: $100: $ 21.74^ J^ff, D pays. 

: $100: $23.48iffff, C pays. 

r $ 100: $ 25.83 Jif|:j, B pays. 

: $100: $28.93iff|-^, A pays. 
20 X 20 X 20 = 8000 ; $459,856 : $133,056 : : 8000 
: 2314.74200G ; ^2314.742006 = 13.22+ft., which A 
takes; $459,856 : $251,856 : : 8000ft. : 4381.47594ft.; 
/^4381.47594 = 16.36+ft. ; 16.36 — 13.22 = 3.14+ 
ft. which B takes. $459,856 : $359,856 : : 8000ft. : 
6260.324971ft. 4/6260.324971 = 18.42ft.; 18.42 — 
16.36 = 2.06+ft. which C takes. 20 —18.42 =1.58+ft. 
which remains for D. 

24. As B paid 20 per cent, more than A, and 10 per cent, less 
than C, we obtain their shares paid as follows : 

21 
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For each dollar A pays, B pays $ 1.20, and C pays $ 1.33J ; 
$ 1 + 61.20 + $ 1.33i = $ 3.53^. Therefore, 



$3.53i :$1.00 
$3.53i :$1.20 
$3,531 :$1.33J 



$10.60: $3.00, A paid. 
$ 10.60 : $ 3.60, B paid. 
$ 10.60 : $ 4.00, C paid. 



As A paid $3.00, his share of the stone will be 
300 J5 ^, 360 18 ^, 400 20 



1060 "" 53 ' ' 1060 "" 53 ' ' 1060 53* 

65^ = 4225, square of the diameter of the stone. 

3^ = 9in., square of the place for the axle. 
4225 — 9 = 4216, to be divided among A, B, and C. 
. ^4216 X iJ = 1193.20, A's part. 
4216 X if = 1431.84, B's part. 

4216 X f ^ = 1591, C's part. "_ 

4225 — 1193.20 = 3031.80 ; //3031.80 = 55 inches. 
65 — 55 = lOin. ; 10-7-2 = 5 inches, A grinds off. 
303L80 — 1431.8 = 1600 ; a/WJQ = 40 inches. 
55 — 40 = 15 ; 15-5- 2_= 7^ inches, B grinds oflP. 
1600—1591 = 9 ; a/9"= 3 inches. 
40 — 3 = 37 ; 37 -T- 2 =18 J inches, G grinds off. 
A grinds off 5 inches, B 7 J in., and C 18-|in., Ans. 
Note. — In the solution of this problem we have omitted small fractions. 

25. It is evident that in every case the drawing off of one gallon 
from the cask full leaves in it -^^ of its previous contents. 
Hence the quantity of wine left the first day is -^jy of 10 
gallons ; the second day, rp^ of that ; and so on, till at the 
20th day it is only 10 gallons multiplied by the twen- 
tieth power of Y^^ ; and if this quantity be taken from 10 
gallons, the remainder will be the quantity of water. By 
similar reasoning it would be shown that the quantity of 
water contained in the cask, at the end of the second 
period of twenty days, would be equal to the quantity 
last mentioned, multiplied also by the twentieth power of 
•^jj. Now, the twentieth power of -fjy, or .9, is .121576- 
65459. (.9* == .6501 ; .9« = .43040721 ; .9« X .9' X 
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.9* = .920 = .12157665459.) The product of this by 10 
taken from 10, the remainder is 8,7842384541, the 
quantity of water in the cask at the end of 20 days ; and 
the product of this by .9^ is 1.0679577+ gallons, or 
more than a gallon and half-pint, Ans. 

26. 18.5 X 18.5 X 18.5^X 8 = 50653; 4/50653 = 37in. 

wide ; 8x8x8x8 = 4096 ; ,^4096 = 16in. 4eep, 
Ans. 

27. As the metal is lin. thick, the diameter of the inner 

sphere is 3in.; 5 X 5 X 5 X .5236 X U^ = 16.88611b., 
weight of the shell, if it were solid iron ; 3 X ^ X ^ X 
.5236 X iU = 3.64739761b., weight of the inner sphere, 
if it were iron; 16.8861 — 3.6473976 = 13.2387+lb., 
Ans. 

28. As the two hands had precisely changed positions, they 

together had passed round through all the spaces of the 
dial-face ; but, as the minute-hand always goes through 
60 spaces while the hour-hand goes through 5, both going 
through 65, therefore 65 : 5 : : 60 (the distance passed 
over by both hands) : 4y^jmin. or spaces, passed over by 
the hour-hand, and which is also the distance the minute- 
hand was in advance of the hour-hand. But at 2 o'clock 
the hour-hand was 10 minutes in advance of the minute- 
hand; consequently the minute-hand had gained lOmin. 
-|- 4:^^ = 14y®7jmin. on the hour-hand ; then, since the 
' minute-hand always gains 55min. in 60min., how long 
was it in gaining 14 3^3 min.? 
55 : 60 : : 14^-8^ : 15|JJmin. = 15 min. 56^^800. after 2, Ans. 

29. 20X20=400; 400^3 = 133.3; V133.3 = 11.5469; 

11.54692 = 1539.58+cu. in., Ans. 

30. 90 X 40 = 3600; V3600 = 601b., true weight, Ans. 

90 — 60 = 30lb. ; 60 — 40 = 201b. ; 301b. : 201b. : : 
3ft. : 2ft. ; that is, the arms of the scales are to each other 
as 2ft. to 3 ft., Ans. 

31. Both wheels being of the same height, and the outer 
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wheel making two turns while the inner one makes only 
one turn, it will follow that the outer ring will be twice 
the circumference of the inner ring. The distance between 
the rings being 5 feet, and the circumferences of circles 
being as their diameters, it will also follow that the diam- 
eter of ihe inner ring will be 10 feet, and the diameter of 
the outer ring 20 feet. And if the diameter be 20 'feet, 
. the circumference will be 62.83-|- feet, Ans. 
32. 72 X 72 X 3.141598 = 57001d. = 237£. 10s. Id., Ans. 

83. The annexed diagram may represent the conical glass, ABC 
being the cone, and F D G H a globe or sphere immersed 
in it. If A B be 5 inches, A D will 
be 2.5 inches, because AD is half^ 
of A B. A D C is a right-angled 
triangle ; therefore the side A C may 
be found ; thus, yA D^+ D C^ = 
AC; //2.5 X 2.5 + ^X^ = 6.5 
= A C. Because A D E F is a reg- 
ular figure, and the angles A D E 
and A F E being equal, each being a 
ri^t angle, and the sides D E and F E being also equal, 
because they are radii of the circle D F H Gr, the sides 
A D and A F are also equal. A D is 2.5 inches ; A F is 
also 2.5 inches. If A C be 6.5 inches, and AF. 2.5 
inches, F C will be 4 inches ; 6.5 — 2.5 = 4 inches. 
Then, by similarity of triangles (see page 389), C D : 
D A : : C F : FE; 6in. : 2.5in. : : 4in. : l§in. == FE. 
If F E be l|in., F.G will be SJin. = -tfin, because F G- 
is the diameter of the sphere, andJF E the radius, or semi- 
diameter. By mensuration of solids (see pages 435 and 
436), we find the contents of the cone and sphere in 
the following manner t 

5 X 5 X .785398 X 2 = 39.2699in. = contents of the cone; 
-y^ X -"f- X ^X . 5236 = 19.3925 in. ±= contents of the sphere ; 

19.8774in. = the cubic inches of water 
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that will remain in the cone after the sphere is immersed. - 
Having taken it for "granted" that cones, spheres, and 
all similar bodies, are to each other as the cubes of their 
homologous sides, we say. As the quantity of water it 
requires to immerse the sphere in the given cone is to the 
cube of the diameter of the sphere, so is any other quan- 
tity of water in the conical glass to the cube of the diam- 
eter of a sphere that may be immersed in it. Now, the 
quantity of water given to immerse the required sphere is 
■J of the contents of the conical glass = -ai^^e-a-a. = • 
7.85398 cubic inches. The cube of the diameter of the 
given sphere is ^,^ x ^ X -\? = ^g^^in. Therefore 
19.8774in. : ig-^ain. : : 7.85398in. : 14.634114529+in. ; 
/^14.634114529 = 2.445+in., Ans. 

34. Let the larger circle of the annexed figure represent the 
farm of the lady, and the three smaller circles the farms 
of her daughters. To construct this figure, make the • 
equilateral triangle C B D, 
each of whose sides is 10 
rods, or inches. Bisect each 
of the sides DC, C B, B D, 
in the points L, E, K ; and 
draw the lines IP, EG, H 
M, at pleasure. Upon the 
points C, D, B, as centres, 
and with the distance C L as 
a radius, describe the circles 
G L K, L H E, KEF. Upon the point A, as a centre, 
where the lines I P and H M intersect each other, and 
with the radius AG, describe the circle GIHNFM, 
and it will touch the peripheries of the smaller circles 
without cutting them. The sides of the triangle being 
10, the diameter of each of the smaller circles will 
be 10. Because C D E is a right-angled triangle, C E = 

VCD2 — DE2; ^10 X 10 — 5 X 5 = 8.660254+ ; 
21* 
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and as C D E and A D E are similar triangles, C E : 
C D : : D E : D A; that is, 8.660254 : 10 : : 5 : 5.77- 
35027 = AD. If we add H D = 5 to D A, we have 
the semi-diameter of the larger circle, 5.7735027 -|- 5 = 
10.7735027. By multiplying this last number by 2, we 
have the diameter of the larger circle, 10.7735027 X 2 
= 21.5470054. As the area of a circle may be found 
by multiplying the square of the diameter by .785398, 
therefore, by dividing the area by .785398, the quotient 
will be the square of the diameter. The area of the lady's 
field is 500 acres = 80000 square rods ; 80000 -f- .785398 
= 101859.18, square of the diameter; V 101859.18 = 
319.154006+ rods = diameter of the lady's farm. To 
find the diameter of each of the daughters' farms, we say, 
As the diameter of the larger circle in the diagram is to 
the diameter of one of the smaller circles in the diagram, 
so is the diameter of the lady's farm to the diameter of 
either of her daughters' farms. 21.5470054rd. : lOrd. 
: : 319.154006rd. : 148.119889+rd. = diameter of the 
daughters' farms; and the distance of their houses from 
each other, 148.119889 X 148.119889 X .785398 = 
17231.2406+ square rods in each of the daughters' 
farms; 17231.24+rd. -j- 160 = 107 A. 2K. 31.24+ 
rodg = acres, &c., in each of their farms ; 107 A. 2K 
31.24rd. X 3 = 323A. OK 13.72rd., amount of the 
3 daughters' farms; 500 A. — 323 A. OR. 13.72rd. = 
176A. 3R. 26.28rd. the lady retained. To find the dis- 
tance of the lady's dwelling-house from those of her 
daughters, we subtract the semi-diameter of cither of the 
daughters' farms from that of the lady's; thus, 319.154-]- 
rd. ^ 2 = 159.577+rd. ; 148.119+rd. -=- 2 = 74.059+ 
rd.; 159.577+rd. - 74.059+rd. ==: 85.518+rd. 
We therefore find that each daughter's farm contained* 
107A. 2R. 31.22p. The mother retained 176 A. 3R. 
26.34p. The distance from one daughter's house to the 
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otiber was 148. 119 81 7 -f- rods. The mother^s dwelling- 
house was distant from her daughters, 85.51+ rods, 
Ans. 

This question can also be solved bj using the principle laid 
down in Art. 645. 

35. The pupil, to understand this problem, will first obtain the 
number of feet in the diameter of the garden ; 10 X 1^.5 
= 165 feet ; 165 — 5 = 160. The trees are, therefore, 
to be set on a piece of ground 160 feet in diameter. Let 
the pupil place 1 tree in the centre of the garden ; around 
this let him place 6 other trees, at the distance of 10 feet 
from each other ; he will then perceive that they stand in 
a hexagonal form. Let him enlarge this hexagon by plac- 
ing another row of trees around it at the distance of 10 
feet each ; and this will require 12 additional trees. If 
we examine this hexagon, we shall find that each side of 
it contains 3 trees. Let us enlarge this hexagon, by 
placing another row of trees around it, and we shall find 
it will require 18 trees, and that each side of the hexagon 
contains 4 trees. We continue thus to enlarge the hexa- 
gon, until we have set 8 rows round the centre tree. 
Each side of the hexagon will then contain 9 trees. To 
compute the number of trees in the hexagon, we find the 
number of trees that compose the periphery of the first 
hexagon to be 6 trees, and the number that compose the 
periphery of the larger hexagon to be 48. We therefore 
add 6 to 48, and multiply the sum by the half of 8 = 4 ; 
thus, 6 + 48 = 54 ; 54 X 4 = 216. To this we add 
the tree in the centre, 216 -|- 1 = 217. If we now exam- 
ine our figure, we find we can set 4 more trees at the 
base of each side of the hexagon, within the limits of the 
prescribed field. Therefore, 4 times 6 = 24, to be added 
to 217 ; thus 217 + 24 = 241 trees, Ans. 
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Note. — As the radius of the prescribed limits is 80 ft., 80 -i- 10 = 8 = 
number of hexagons. 

To prove that there can be 4 trees, and 
only 4, placed beyond each side, let A B 
represent one side of the outer hexagon, C 
being the centre of the garden, and the arc 
A E B the prescribed limit, 2.^ feet from the 
outside of the garden. Draw C E perpen- 
dicular to A B, and it will also bisect it. 



C 
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C D^= C A — A D^= 6400 — 1600 = 

4800 ; V4800 = 69.28-|- 1= C D. C E 

— C D = 80 — 69.28 = 10.72 = D E : hence it is evident that there can 

be another row placed below A B. To find the distance of this row 

from A B, we have to find the altitude of an equilateral triangle, each 

side 4)f which is 10 ft. 102 — 62 = 76; V76 = 8.66+=D F. 69.28 -j- 
8.66=77.94-|- = C F. Having placed 4 trees on this row, we wish to 



ascertain whether the one at G is within the limit. C G = C F -\- F G = 

6076 + 225 = 6300 ; V6300 = C G. As this is less than 80, G is within 
the limit. If we add one more tree on a line with F G, its distance from C 
= >v/6075 + 625 = ^6700, which is greater than 80, and consequently 
the tree would be without the limit. Hence there can be only 4 trees added 
on each side. 



36. 90s. =r 1080d. ; 3s. 9d. = 45d. As A would reap the field 
in 9 days, he would in 5 days reap | of the field ; there* 
fore, 1 — J = I = the part of the field which B and C reap 5 



^-Ixr = A^l I -^ ^h = W> ¥/- — fi = W- 



9 = 87; 87^2 = 43.5; (43.5)2 = 



a/^=9; 783 
1892.25; 1892.25—1080 = 812.25; a/812:25 = 28.5; 
43.5 — 28.5 = 15 days = the time B would reap the 
field. "We therefore perceive that A would do ^ of the 
work, and B ^-^ of it, in 5 days ; ^ -|- ^-L. = |. of the 
work would be performed by A and B in 5 da^'s. There- 
fore, 1 — f = ^ would be performed by C in 2 days, or 
-^ in 1 day. And if ^^ of it be reaped in 1 day, it is 
evident that it would require 18 days for C to perform 
the whole labor. Therefore we find that B would reap 
the field in 15 days, and C in 18 days, Ans. [See solu» 
tion, p. 252. ] 
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OPERATION BY ALGEBRA. 

90s. = 1080d. ; d%. 9d. == 45d. Let a; = the time in which 

45a: 
B can do the work. Then 9 : a; : : 45 : -^ = the sum 

which C must receive from A in part payment for his 

45 
labor. Then 45 -j = the money received by C for 

his 2 days' labor. Now, it is evident that the sum received 
by C must bear the same proportion to the sum received 
for the whole work, as the part of the work which he 
performs bears to the whole work, ^ 

45 J_ A3£ a; + 9 
Hence — -tkok— = oi/- denote the part of the work per- 

a: + 9 
formed by C. Therefore ' work : 1 work : : 2 days : 

2 432 

^~ = — —jr = the time in which C would do the whole 
216 X + d 

work. Now, since from the question and the opdration 

X 

we see that A performs ^ of the work, B tt of it, and C 

%) 

rtL of it, it is evident that tt + 7: + IT^ ^= 1 work 
2I0 9 9 2I0 

Or, - -f- -oT7»- "^ -^ "~ 9 == 9' w^^°^> ^^^g reduced and . 
transposed, gives a; = 15 days = the time in which B 
would reap the field. — —-^ == —r- ==18 days :i= the 
time in which C would reap the field, Ans. 

37. 4 — ^ = 35; 4 : 3J : : 40 : J.f^; IJyd. =24na.; 24na, 
— l^na. = 22ina.; 24na. : 22Jna. : : 2Jyd. : 2^yd. = 
Wjd. ; -4^ X W = Hi¥- = 81 Jlfyd. ; 5qr. = 
liyd. ; 20 ~ 1^ = ISfyd. ; ^ =S it J 5qr. = 20na. ; 

20-i = 19i; 19i X il = IS^^na. j Sliffyd. = 
' 1307|f na. ; ISOT-ff -^ 18^ = Tl/^yd., Ans. 
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38. Let the tower at A be 30 feet high; that at B, 40; at C, 50. 

First. What point F in the side A B is equally distant from 
the top of the tower at A 
and the top of that at B ? 

The square of the distance 
from F to the top of the 
tower A is the square of 
its distance &om the foot 
of A -}- 900 ; the square 
of the distance from F to 
, the top of B is the square 

of the distance from the 
foot B + 1600 ; if the distances of F from the tops of 
A and B are equal, the square of its distance from the foot 
A is greater by 700 than the square of its distance from 
the foot B. A F2 - B F2 = 700. But A F + B F = 
200; now, A F^ — B F^ = (A F + BF) (A F — B F), 
AF — BF = 3i; and therefore A F = 101 1, BF = 98i, 

Finding a similar point G on B C, we get B G = 102J, 
C a == 97 J. 

At what point L does the line FL perpendicular to AB meet 
B C ? Draw C D perpendicular to A B. 

Then, as A and B are similarly situated with regard to C, 
A D = D B, and each = 100. 

Then D F == 1| ; therefore C L = 3 J, as D F must be ^ of 
CL, if DBisiofCB. 

If GL = 3i, LGmustbe CG — CL = 97| — 3i = 94i. 
Draw G K perpendicular to B C. 

Now, the foot of the ladder is on the line F L, for every point 
in F L is equally distant from the top of the two towers 
A and B. Again, it is on the line G K, for every point 
in G K. is equally distant from the top of the towers B 
and C ; therefore it is on the intersection N of F L and GK. 

Now, the triangle L N G is similar to C D B ; then L N is 2 
times N G, and LN' = 4 times KJ? ; then TG^ = 3 
times ITG'; LG' == 8883.0625, then KW = 2901- 
.02083. 
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The square of the length of the ladder == height of lower 

c^ + ca^ + NG^. 

Square of height of C, . 2500 
- CGP, . . . . 9555.0625 
NG2, . . . . 2961.020 83 
Square of length of laddder, 15016.08333 
Length of ladder, . . 122.54+ 

To find the distance of the foot of the ladder from the foot 
of each tower, we subtract the square of the height of 
each tower from the square of the length of the ladder. 
This gives 

NT^ = 14116.083 N A = 118.811 

WW = 13416.083 N B = 115.827 

FTP = 12516.083 N C = 111.875 

SECOND SOLUTION. 

A line drawn from either angle to the middle of the oppo- 
site side divides the garden into two equal right-angled 
triangles ; and the length of this line, found in the usual 
way, is 172.2-|-ft. Draw, in the same manner, lines from 
the other two angles, and the three lines will intersect 
each other at the centre ; and the garden will be divided 
into six equal triangles, similar to the first two. Then 
172.2+ : 200 :: 100 : 115.6ft. = distance of the centre 
from the foot of either tower. A ladder placed on this 
centre, reaching to the top of one of the towers, will be 
the hypothenuse of a vertical triangle, of which the tower 
is the perpendicular, and 115.6ft. the base. Now, since 
the three vertical triangles have equal bases, and, since the 
height of the tower B is an arithmetical mean between the 
heights of the towers A and C, it follows that the square of 
one base, plus one third of the squares of the three perpen- 
diculars, will equal the squares of an average hypothenuse, 
or the length of a ladder, which, placed at some point, will 
reach to the top of each of the towers. Finally, find the 
distance of this point from the foot of each tower, as in the 
last paragraph of the first solutiow. 
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ADDITIONAL SOLUTIONS. 

Ex. 16. Arith. p. 295 (Key, p. 156). It is evident that the interest 
on the note, for the required time, at 6 per cent., is equal to 
the interest of the nominal present worth foi* the same time, at 
&li per cent. Therefore, the note must exceed the nominal 
present worth in the ratio of 6i to 6, or of 13 to 12 ; hence 
the nominal discount, or interest of the note, must have been 
^ of the note. Then, since the interest of any sum for one 
year at 6 per. cent, is ^g^ of the same sum, we have .^gq : 
^ : : 1 year : 1 year, 3 months, H/tj days, Ans. 
Ex. 36. Arith. p. 444 (Key, p. 248). As A could reap the field in 9 
days, he would in 5 days reap |. of the field, and B and C 
' would, in 5 days, reap 1 — | = J of the field. Now, the 
whole sum received for reaping the field was 90 shillings ; con- 
sequently A would receive ^ of 90s. = 50s. for his labor, and 
B and C ^ of 90s. = 40s. for their labor. 

But, by the question, B receives 3s. 9d. s= 3.75s. less by em- 
ploying C. Hence, as the sum which B receives is to the sum 
A receives, so is the sum B receives less by employing C to 
the sum A receives less by employing C. Of this proportion 
there are given only the second term, 50s., and the third term, 
3.75s. 

Since the product of the extremes is equal to the product of the 
means (Art. 336) , it is evident that the product of the first 

' and fourth terms will be 50 X 3.75 = 187.5. 

AlsQ, since the sum of the first, third, and fourth terms is 40s., 
and the difference between 408. and the third term, 3.75s., is 
36.25s., it is evident that the sum of the first and fourth 
terms will be 36.25. 

Then, having the sum of the first and fourth t^rms, 36.25, and 
their product, 187.5, these terms may be found by Art. 652. 

Thus, 36.25 ■— 2 = 18.125, half the sum of the two terms; 
(18.125)2 = 328.515625, the square of half the sum; 
328.515625 — 187.5 = 14 1.015625, the square of half the 

difference ; V 141.015625 = 1 1.875, half the difference of the 
first and fourth terms; 18.125 -]- 11.875 = 30s., the first 
term, or the sum B receives; and 18.125 — 11.875 = 6.25s., 
the fourth term, or the sum A receives less by employing C. 

As B received 30 shillings, C received 40 — 30 = lOs. 

30s. : 90s. : : 5 days : 15 days, the time B would reap the field. 

10s. : 90s. : : 2 days : 18 days, the time C would reap the field. 



THB END. 
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